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SINCE 1888 ALCO 
Has Said: 
“Steam Supply by BaW” 


i] 


Back in 1888, when the American Type loco- 
motive was setting speed records on pas- 
senger runs, B&W sold its first boiler to 
Schenectady Locomotive Works, predecessor 
of ALco Products, Inc., to serve the plant. 


In January 1955, two more B&W Two- 
Drum Stirling Boilers went on the line at the 
company’s Schenectady plant. They are pro- 
viding 100,000 lb of steam per hour for 
heating, for driving plant auxiliaries, and 
for some power generation. They bring the 
number to 40 B&W boilers in ALCo and 
its predecessors’ plants. 


What's Interesting about these two latest 
B&W boilers at ALco is that they have 
operated at higher efficiencies than the de- 
sign contract specified. To ALCO, with its 
long experience with B& W boilers, this was 
no surprise. 


Long Range, Sustained economy —the prod- 
uct of the top level engineering design found 
in every B&W boiler—has become some- 
thing to be expected by long time B&W 
customers. 


More and more manufacturers, in the 
widest variety of lines, have learned, over 
the years, to depend upon B&W for an 
efficient, dependable source of steam. What- 
ever your steam needs may be—for heating, 
processing, or power generation—B&W 
engineers are ready to give you counsel, 
with nearly a century of steam generation 
experience behind them. The Babcock & 
Wilcox Company, Boiler Division, Dept. 
ME-2, 161 East 42nd St., New York 17, N.Y. 


BABCOC., 


DIVISION 


QZ 
BOILER 
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NEW DEPARTURE 


ALL BEARINGS 


SAL 


(T 


on guard 
against dirt and wear! 


The unique design of the Sentri-Seal gives optimum pro- 
tection against dirt, and includes a number of other 
major advantages. 

Sentri-Seals can be removed, easily replaced. As the seal 
is of synthetic rubber in which two metal rings are 
embedded, a constant-rate spring is created between the 
oe rings. Inherent flexibility prevents distortion of the bear- 


) The diagram shows in section 
ing outer ring due to seal insertion, permitting the use of 


the New Departure Sentri-Seal. Ba 
; bearings to the higher accuracy specifications. The spring 
Lip-contacting surfaces are form- ‘ or 
action maintains an efficient sealing contact with the 
= ground simultaneously with the bearing ring to bar dirt and retain lubricant. Sentri-Seals 
ball race, giving an extremely are relatively inert to oils and greases and operate satis- 


factorily through a temperature range of — 40°F. to 225°F. 

Specifications available for still higher temperatures. In 

dnsienn applications where relubrication is desired, it is easily 
accomplished by the injection method. 


high degree of concentricity 


between sealing surfaces and 


SEAL AND SNAP RING TWO SEALS AND SNAP RING SEAL, SHIELD AND SNAP BING 


ONE SENTRI-SEAL SEAL AND SHIELD 


Sentri-Seal is available for a range of sizes in single-row, standard-width 

” bearings and also in two types of New Departure adapter bearings. Sizes, 

SEE “WIDE WIDE WORLD” SUNDAYS—NBC-TV dimensions and capacities are listed in the latest New Departure catalog 
Write for full details on Sentri-Seal 


BALL BEARINGS MAKE GOOD PRODUCTS BETTER 
NEW DEPARTURE e DIVISION OF GENERAL MOTORS e@ BRISTOL, CONN. 
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‘Simple ¢ Or Intricate Splines and Serrations 


The extreme uniform accuracy of splines and serrations in G.S. Gearing 
is the result of 41 years of specializing in the mass-production of Small 
Gearing exclusively! Critical customers from coast-to-coast specify 
“GS.” again and again for the engineering skill and production effi- 
ciency only these long years of highly specialized experience can 
give. ye The group of components shown above feature internal, 
external and involute splines and serrations. “Parallel Side” splines 
are multiple keys. They can be made to either a major diameter, 
minor diameter, or side fit with mating part. G.S. generates the exter- 
nals by the hobbing or shaping process . . the internals by broaching 
or shaping. Involute splines are multiple integral keys having a pres- 
sure angle of 30°. They offer the advantage of greater strength. Involute 
serrations are essentially involute splines with 45° pressure angle. 
They are made for side fit applications only. xe Whatever type of 
Splining or Gearing YOU require, however simple or intricate, you can 
place implicit confidence in G.S. to consistently supply TOP quality at 
moderate cost. Send drawings or descriptions today! Let our skilled 

: engineers suggest the ONE best and most economical application for 


the job. There's no cost or obligation. 


SEND FOR FREE-:222%, 


and applications. Contains useful charts . . a valuable aid to 
= interested | in Small Gearing. Use many letterhead, 
No , of . Write today! 
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What you need here is an ALDRICH PUMP 


The reliability of any central hydraulic system depends on the 
pump. If it’s an Aldrich, you’re sure of 100% availability of 
hydraulic power—with either oil or water. 


Dependable service. Aldrich Pumps provide reliable, low-cost 
performance on such applications as die casting, hydraulic press 
operations, roll balancing, descaling and hydraulic testing. One 
reason is the simplicity of the Aldrich Direct Flow design, which 
permits horizontal straight-line flow from suction to discharge. 
Another is the reduced space between valyes, which results in 
higher volumetric efficiency. 

Easy maintenance. Fluid end sectionalization, changeable plunger 
sizes and interchangeability of parts provide fast, easy maintenance. 
Parts can be replaced easily and quickly, at low cost. Valves can be 
removed for inspection or replacement without special tools or 
equipment. Individual sections of the fluid end can be replaced at a 
fraction of the cost of conventional type fluid ends. 

Get free details. Write today for a copy of Data Sheet 100, a condensed 
catalog and selection table covering our entire line. The Aldrich 
Pump Company, 29 Pine Street, Allentown, Pa. 
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Aldrich "“Power-Pac” Direct Flow Tri 
plex Pump has no equal in a nominal 
25 hp pump for descaling, die cast 
ing, roll balancing, press operation, 
hydraulic testing. Pressures from 390 
psi to 20,700 pai. 


THE 


PUMP COMPANY 
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Here’s what makes 
Bronze Valves 


TYPICAL OF WALWORTH QUALITY is the union body- 
to-bonnet connection which stiffens the body against 
internal pressure; makes taking the valve apart a 
simple operation and reduces the chances of distor- 
tion or leakage even though the valve is repeatedly 
taken apart and reassembled. With this type of con- 
struction there is no possibility of the bonnet com- 
ing off the valve while the handwheel is being turned. 


survived 90 days. 


hole in the body. 


HEAVY BODY CONSTRUCTION is typical of all Wal- 
worth Bronze Valves. Extra-thick walls and rugged 
wrench hexes constitute a high safety factor and 
prevent distortion while the valve is being installed 
in the pipeline. Extra-deep pipe threads are accu- 
rately machined to eliminate leakage. Walworth 
Bronze Valves are also available with flanged, silver- 
brazed or soldered ends in certain sizes and types. 


MEET THE CHAMP! The chief engineer of a midwestern plant had used a parade of 
valves in severe boiler blowdown service. Most didn’t last longer than 60 days. None 


On the recommendation of a Walworth Representative the engineer installed the 
Walworth No. 225P Bronze Globe Valve shown here, stating that he would be entirely 
satisfied if it lasted a bare three months. Exactly 4 years and 362 days later the valve was 
taken out of service—not due to the wire drawing, steam cutting and galling which made 
the other valves short-lived—but because the highly turbulent steam finally wore a small 


This is the kind of valve satisfaction you get—when you specify and use Walworth Bronze 
Valves. They are the longest wearing, toughest bronze valves on the market. 


Walworth Subsidiaries: ALLOY STEEL PRODUCTS CO. * CONOFLOW CORPORATION * GROVE VALVE AND REGULATOR CO. 
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Walworth 


real bargain! 


EXTRA-LARGE STEMS with extra-long, extra-deep 
threads prolong valve life, protect against wear and 
distortion and provide tight positive shutoff. The 
surface of the stem is machined to a glass-like finish 
for minimum handwheel effort and to preserve the 
packing which results in fewer inspections and less 
maintenance. The top of the stem is tapered and 
squared to hold the handwheel securely. 


TO REDUCE WIRE DRAWING to a minimum, certain 
types of bronze globe valves have stainless-steel plug- 
type seats and discs heat-treated to a nominal hard- 
ness of 500 Brinell, adding years to valve life even in 
severe services. These valves can be tightly closed on 
sand, grit or pipe scale without damage. Seats and 
discs are machined simultaneously, assuring per- 
fect mating. 


There is a Walworth Bronze Gate, Globe, Angle or Check Valve for 


M & H VALVE & FITTINGS CO. * SOUTHWEST FABRICATING AND WELDING CO., INC. * WALWORTH COMPANY OF CANADA, LTD. 


MeECHANICAL ENGINEERING 


every service. Walworth is continually developing new valve 
types and materials, including plastics, to keep pace with the 
growing variety and severity of services in modern industry. For 
full information, see your Walworth Distributor or write: 
Walworth, 60 East 42nd Street, New York 17, N. Y. 


VW/A LV O F? 


Bronze Valves and Fittings 


Marcu, 1957 


. ff 
e 


SNGINEERING 


Z 
< 
= 
2. 


6 - Marcu, 1957 


Dravo presents: 


* 
4 


the first dual-fuel burner 


designed specifically 
for direct-fired heaters 


burner tops list 
of features 


in all-new 
Dravo Counterflo heater 


Intensive research by Dravo engineers has resulted 
in the development of the first dual-fuel burner 
specifically designed for use in a direct-fired space 
heater. This burner, the pyroset, burns light 
oil, heavy No. 5 oil, or gas with equal efficiency. 
The combination gas/light oil models feature auto- 
matic switchover with no manual adjustment. Here 
are some of the outstanding features of the Dravo 
PYROJET burner. 


* Totally induced draft assures highest combustion 


efficiency 


® Positive ignition of No. 5 oil provided by new dual 


pre-heater . . . another Dravo exclusive 


Automatic switchover on light oil/gas combination 


models . no manual adjustment 


Ring and finger design minimizes adjustment and 


service problems 


* Combination of zero governor and gas-air premix 
block assures gas pilot stability 


Setting new standards of efficiency and conveni- 
ence, the PYROJET burner is a major part of the 
entirely new concept of combustion achieved in 
the all-new Dravo Counterflo heater. The stainless 
steel, airfoil combustion chamber, the new in- 
duced draft system, the electronic controls, all 
contribute to make the new Dravo heater the 
most economical and flexible space heater available. 
Write today for full information on this remark- 
able new Dravo heater. There is a size and type 
for every heater application—for economical 
space heating for process heating 
for tempering make-up air asa duct 
furnace and for a host of other appli- 
cations. Address Dravo Corporation, 
Pittsburgh 22, Pennsylvania. 


Ask for Bulletin 564-43 


DRAVO 


=~ 


= 
‘ 


® Control options: on-off, hi-low-off, or full range Pe 
modulation CORPORATION 
Blast furnace blowers * boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping roe 
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foundations * gantry and floating cranes * gas and oil pumping stations * locks and dams ¢ ore and coal bridges * process equipment * pumphouses and 
intakes * river sand and gravel * sintering plants * slopes, shafts, tunnels * space heaters « steel grating * towboats, barges, river transportation 
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Saved 
Ways 


and at the same time improved its roller 
bearing cages by using the right 


Revere Brass Strip 


SKF Industries, Inc., Philadelphia, Pa., like 
other progressive organizations, is constantly 


their spherical roller bearing cages from the 
standpoints of quality and fabrication. It was 


seeking new ways to improve its products and 
at the same time cut production costs. 

With this in mind they recently reviewed 
the kind of brass which was being used in 


then that Revere’s Technical Advisory Service 
studied the problem first-hand and made 
recommendations to the SKF production and 
engineering departments. 


Bearing cut away to show how the cage, made 
of Revere Brass Strip, fits into the bearing. 
Due to its advanced internal design, this 
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- for each row of rollers. Cage is 


The result was the adoption of specification changes in brass strip as recommended by Revere which gave 
SKF these 7 money, time and tool-saving advantages: 


| One bore pressing operation has been eliminated. 
Machining is more easily accomplished. Less 
machining is required. 

2 Tool life has been increased with some speeds 
increased up to 100% and feeds up to 30%. 

3 Rework due to burrs has been greatly reduced. One 
step less is required in the deburring operation 
while savings through reduced cycle time for 
remaining deburring operations are up to 40%. 


Chips are small now . . . there is no “angel hair’”’ 


to clutter work area. 

Life of punch used in notching roller bearing cage 
has been doubled. Now a run may be completed 
without making tool adjustments due to sharpening 
tools. 

6 Machining speeds and feeds have been substantially 


increased over those in machining the former alloy. 


uw 


7 Die setters report that considerable work has been 
eliminated in setting up the tools used. 


MECHANICAL ENGINEERING 


And, all of these money-saving things were accom- 
plished without sacrificing quality—in fact the qual- 
ity of these roller bearing cages was improved! 
This is still another eye-opening example of 
Revere supplying the metal that will do the best job 
and with the greatest economy be it brass, 
copper or aluminum or any one of their alloys. 
Why not call in Revere’s Technical Advisory 
Service to review your operation? It may mean 
money saved with an improved product to boot. 


REVERE COPPER AND BRASS INCORPORATED 


Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills; Baltimore, Brooklyn, 
Chicago, Clinton and Jolt, Detroit, 
Mich.; Los Angeles and Riverside, Calif; 
New Bedford, Mass; Newport, Ark; 
Rome, N. Y. Sales Offices in Principal 
Cities, Distributors Everywhere. 
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AERIAL VIEW OF TORRING- 
TON’S EXCELSIOR PLANT, 
TORRINGTON, CONN. Tor 
rington is world renowned 
for its manufacture of bear 
ings, needles, bicycles and 
metal specialties. 


ONE OF TWO UNION TYPE 
MH PACKAGED BOILERS 
serving Torrington’s Excelsior 
Plant. Equipped for oil firing, 
this unit has a steam capacity 
of 15,000 Ibs./hr. at 250 


psi. 


Torrington racks up *12,500 savings in year 
with first of two Union Packaged Boilers 


Selected because its “construction and design appeared GET FULL DETAILS 


better than others ... physical size fitted into plans,” including cut-away 
a 20,000 Ib./hr. Union Type MH Steam Generator illustrations, tube layouts 
was installed in the Excelsior Plant of The Torrington and dimension tables 
Company in October, 1955, by writing for 
Providing steam for process and space heat, the new Bulletin MH-353. 


boiler quickly proved its worth. In October 1956, as 
a second MH Unit (15,000 Ibs./hr.) was placed in 
operation, Torrington had this to say about the first: 
“Estimated savings for the first year are $12,500, as 
compared to our old coal burning hand fired boilers.” 
. Throughout industry, numerous concerns report like 
economies as the result of modernizing with modern 
Union Type MH Steam Generators. 
Completely shop-assembled at Union Iron Works for 
delivery via rail or truck, Union Packaged MH Units 
are patterned after larger but similar field erected 
Type H Boilers, originated by Union over 17 years ago. 
With standard units designed in 13 sizes from 10,000 
to 50,000 Ibs. of steam per hour, Union Packaged 
Steam Generators can be readily equipped to handle UNION IRON WORKS 
multitudes of needs formerly requiring costly field ERIE, PENNSYLVANIA 


erection and special engineering. 
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@ ARCHITECTS AND ENGINEERS—Markus & Nocka @ GENERAL CONTRACTOR—E. C. Blanchard Co. @ HEATING AND AIR CONDITIONING CONTRACTOR—E. J. Devlin Co. 


NEW HOSPITAL WING 


Completely Zone Controlled 
BY 7 CLARAGE AIR CONDITIONING UNITS 


Plans for the new Garfield Morgan Memorial Wing to the Lynn 
Hospital at Lynn, Massachusetts called for complete air conditioning. 
As for so many other prominent installations, Clarage Blow-Thru 
Multitherm Units—seven of them—were selected. Here is equipment 
fully equal to the requirements of this important assignment. Quiet 
... economical in operation ...and, most assuredly, dependable. 


CLARAGE FAN COMPANY, Kalamazoo, Michigan. 


8 ZONES 


This ONE Clarage Blow-Thru Multi- 
therm Unit serves the specific air 
conditioning requirements of EIGHT 
different zones on the fourth floor 
which is the operating suite. Mixing 
dampers for each zone are intercon- 
nected so that the thermostat in each 
area controls the blending of hot and 
cold air to maintain the desired room 


temperature. Automatic damper op- 
erators can be seen through the open 


inspection door. 


...dependable equipment for 
making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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General Machine Shop at the Eddystone Division, Eddy 
stone, Pa., whose 1,500,000 square teet of manufacturing 
space includes huge fabrication shops and a nonferrous 


castings foundry 
. 


Biooming an ingot at the Standard Steel Works Division, 


Burnham, Pa., under one of the 2500.-ton hydraulic presses. 


15-ft. planer in the Eddystone Division's 
Southwark Shop. 


Vast, integrated Baldwin-Lima-Hamilton facilities 
enable Loewy-Hydropress to deliver your rolling mills on time 


When Loewy-Hydropress designs and builds your rolling mills, you aren't 
plagued by the usual troublesome and expensive delivery delay. For Loewy 
has at its disposal the vast, yet smoothly integrated resources of the entire 
Baldwin-Lima-Hamilton Corporation. 

The two B-L-H divisions called upon most frequently to make parts for 
Loewy-designed rolling mills are the Standard Steel Works and Eddystone 
Divisions. The necessary steel components are cast or forged at Standard. 
And Eddystone, with its extensive machining facilities, supplies the com- 
pletely finished nonferrous castings and weldments. Other members of the 
B-L-H family with excellent facilities for producing rolling mill parts are the 
Hamilton Division, Hamilton, Ohio; the Austin-Western Division, Aurora, 
Ill.; and the Madsen Division, La Mirada, Calif. 

Close coordination among all Baldwin-Lima-Hamilton divisions is the 
chief reason why Loewy-Hydropress can deliver your rolling mills faster, 

To your individual production requirements, we design, build and install 
hot and cold rolling mills for ferrous and nonferrous metals, continuous 
merchant and wire-rod mills, skelp mills, two-high and three-high blooming 
mills, high-speed foil mills, continuous billet and sheet-bar mills, strip, 
slabbing, plate, structural, rail mills, and special mills. Write us today, Loewy-Hydropress designers et the company’s 
Dept. F-3, for illustrated bulletin L-164. headquarters in New York City 


Loewy-Hydaropress Division Lam 


BALDWIN: LIMA :- HAMILTON 


111 FIFTH AVENUE, NEW YORK 3, N.Y Rolling mills * Hydraulic machinery ¢ Industrial engineering % HAR 
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Planetary Roll and 


complements the Foster Wheeler line 
of pulverized fuel systems 


Foster Wueeer Type MB planetary 
roll and table pulverizer, developed in 
Germany, is a constant-speed mill which has 
proved to be exceptionally efficient and eco- 
nomical to operate and maintain. 

In the MB pulverizer, grinding action takes 
place between a slowly rotating horizontal 
table and three spheroidal rollers, uniformly 
spaced around the axis of the table and sub- 
jected to controlled thrust pressure by a large 
number of coil springs. The motion of the table 
causes the rollers to rotate while circling 
planet-fashion and rolling over the material on 
the grinding ring. 

Air or gas, entering from below the pulver- 
izer table, floats the ground particles up into 
the classifier, located in the top of the housing. 
Particles too coarse to float fall back onto the 
table for further pulverization. All routine ad- 
justments to the spring tension gear or classi- 
fier vanes can be made externally while the 
mill is in operation. 

Wide experience abroad indicates that this 
new addition to the complete line of heavy- 
duty FW pulverizers offers the following ad- 
vantages, 


/. 


2. 


Tue Tyre MB pucverizer, with Foster Wheeler feeders, distributors, 
burners and fans or exhausters, provides an exceptionally efficient and 
economical pulverized fuel system. 
For complete information on the new PLANETARY ROLL & TABLE 
PULVERIZER, write for Bulletin MB-55-5 
For full details on Foster Wheeler heavy duty BALL MILL pulverized > 
fuel systems, write for Bulletin BP-5. 
Foster Wheeler Corporation, 165 ae New York 6, N.Y. 


Low Power Consumption 


Assures exceptional economy of operation, year after 
year. 


Low Maintenance 


Extremely rugged construction and accessibility of 
wearing parts reduces down-time for servicing, 


Uniform Product Fineness 


Pulverizer and classifier design assures extreme uni- 
formity of particle size. 


Pressurized or Suction Operation 


Provides complete flexibility for various types of 
service. 


All Necessary Adjustments Made 
Externally with Mill Operating 


Avoids shut-downs for changes in pulverizer pres- 
sure or classifier adjustment. 


Simple Renewal and Replacement 
of Grinding Rolls and Table 


Cuts down-time for infrequent replacement of wear- 
ing parts. 


FOSTER WHEELER 


LONDON e CATHARINES, ONT 


NEW YORK e PARIS e ST 
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Table Pulverizer 


Exterior view of completely as- 
sembled Foster Wheeler Type MB 
planetary roll and table pulverizer. 


‘ FEED 
ADJUSTABLE 
CLASSIFIER 
VANES 
CLASSIFIER 
HOPPER 
FLAP VALVE 
REJECTS 
GRINDING 
SPRING RING ROLLER 
RING 
REMOVAL 
THRUST RING GRINDING 
RING 
ROLLER GUIDE 
TABLE 
alhnaas Sectional drawing of Type 
TENSIONING MB pulverizer with parts 
DEVICE ACCESS identified to show con- 
DOOR struction and operation. 


PLENUM 
CHAMBER 


+ | 


AIR INLET 


TRAMP 
IRON 
TRAP 


DRIVE UNIT 


Feed Air Air and Pulverized Material Mixture 
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STILLWATER 
CERT-A-BAR* 
TUNNEL 
CONDUIT 
SYSTEM 


New ceramic Cert-A-Bar Pipe Support Blocks eliminate the 
need for interior cast iron rests. The perforated block is laid as a 
structural support member at regular intervals, and the bars 
are simply inserted and locked in place. 


HE vital consideration in selecting an underground conduit system is permanent protec- 

tion ... not for one year or five, but for the life of the piping. You get the best possible 
protection for your underground metal service piping with a Stillwater Conduit System of 
vitrified clay. It’s chemically inert—can’t rust, rot, corrode, or decay . . . ever. And it is 
manufactured in accordance with ASTM specification C-13-54, assuring proper strength and 
quality. Any combination of service piping can be protected. Conduit is available in a wide 
range of sizes, with a complete line of fittings and accessories, including alignment guides, 
lateral guides, and anchors. Any contractor’s crew can handle the installation easily, or if 
you prefer, Stillwater Licensed Installers will assume the responsibility. The Cert-A-Bar 
Tunnel System can be installed with any of three suggested new waterproofing specifications 
—one for average conditions, one for intermittent ground water conditions, and a third for 
high water table conditions. It’s the lowest-cost conduit per year of service that you can 


specify or install! 
THE CERT-A-BAR SYSTEM HAS 
ALL THESE IMPORTANT ADVANTAGES 


Inherent structural strength for permanent protection 
Complete flexibility for design 

Minimum initial and long-term costs 

Quickly installed 

Keeps pipe insulation dry 


No electrolytic corrosion of piping 


A few of the hundreds of possible combinations of piping 
for the Cert-A-Bar Tunnel System are shown at left. 


No maintenance required 


WRITE FOR 
illustrated, four-page circular with 
complete installation specifications. 


*T.M. Reg. App. For. 
Patents Pending 


The Stillwater Clay Products Co. 
STILLWATER CONDUIT DIVISION 


334B PROSPECT AVENUE, CLEVELAND 15, OHIO 


Sw 96 /0A 
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for trouble free 
operation— 


build Spe 


When the control panel furnished with your production machine ps 
carries the Allen-Bradley trademark of QUALITY, your customer's bot 
approval is assured! That is why so many leading machinery builders 
have standardized on Allen-Bradley controls. The "simple design” 
Motor control of all Allen-Bradley controls is your guarantee of trouble and 5 
panel for a maintenance free service. 
multiple head ‘ 

: No matter how complex your control requirements may be, as 
ing Allen- specialists in this field, Allen-Bradley's experience may be of valuable 
Bradley qual- assistance to you. Call your nearest A-B office. 


ity components. 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada — Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN-BRADLEY 


QUALITVe 


MOTOR CONTROL 


Two Allen-Bradley con- 
trol panels for operating 
an automation assembly 
of machine tools. 


races 
hoot te 
‘ uowerwee 
| 


“we'll use 


ALLEN-BRADLEY 
Quality Motor Control 


Bulletin 892 
Handy Terminal 
Blocks 


Bulletin 704, Mechanically 
Held, Hum-free Relay 


...It’s trouble free!” 


Bulletin 200 
D-C Relay 


Bulletin 700 
Universal Relay with 
N.O.—N.C. Contacts 


Bulletin 705 Size 2 
Reversing Starter 


Bulletin 715 Two 
Speed Consequent 
Pole Starter 


Bulletin 802T Adjustable 
Lever Oiltight Limit 
Switch 


Bulletin 702 Three Pole 
Size 2 Contactor 


Bulletin 849 “On-Delay” 
Pneumatic Timer 


Bulletin 350 
Reversing Drum Switch 


Bulletin 836 


Pressure Control in 


NEMA Type 4 Enclosure 


Bulletin 894 
Visible Blade 
Disconnect Switch 


Bulletin 709 
Size 4 Automatic 
Starter 


Bulletin 609 
Three Phase 
Manval Starter 


Oiltight Push Button, Selector Switch, Press-to-Test 
Pilot Light, ond completely assembled Oiltight Station 


Allen-Bradley quality components assure you millions of trouble free 
operations. The simple design, maintenance free, double break, silver 
alloy contacts, and rugged design features have made them the first 
choice among design engineers, contractors, and maintenance men. You 


just can't go wrong with this QUALITY line. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


3-57-MR 


Send for your copy of the 
new 7th edition of the 
Allen-Bradley Handy 

Catalog 


| SPECIFY THESE RELIABLE MOTOR CONTROL UNITS ee 
— 
| 7 - 
| 
j 
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TAYLOR FORGE 


Welding Fittings and 
Forged Flanges in STAINLESS STEEL 


and other special alloys — 


For use in Nuclear Power Plants, 


Reactors and other atomic 


power applications. Available in 


any desired size and thickness 


for pressures and 


temperatures as required. 


Taylor Forge and Pipe Works 
General Offices and Works: P. O. Box 485, Chicago 90, Illinois oe 


Plants at: Carnegie, Pa., Gary, Ind., Houston, Texas, Fontana, Calif., Hamilton, Ont., Canada 


District Sales Offices: New York, Boston, Philadelphia, Pittsburgh, Atlanta, Chicago, 


Houston, Tulsa, Los Angeles, San Francisco, Seattle, Toronto, Calgar 
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Top Cover is an integral part of the structural “Backbone” of 
the blower unit that assures greater rigidity. It also 
provides protection from dirt, damage, the elements, and ‘ 
personnel hazard... with improved appearance. 


Single Point Outboard Suspension re- 
quires no steel at intermediate points. 


One of the most popular features of the new This is only one of many important features 
Diamond Series 300 IK Long Retracting Blower (see box on right hand page) of the new Series 
is the very substantial cover that is formed 300 IK that is establishing a new standard of 
from steel plate. It is much more than just _ efficiency, economy and dependability in cleaning 


a cover in the ordinary sense...it is also an those heating surfaces that require a long retract. m 
integral part of the structural backbone of the ing blower. For further information about the 
blower that provides maximum rigidity without new Series 300 IK, ask the nearest Diamond 

excessive weight. office for Bulletin 2111 AA. 


= DIAMOND POWER 


SPECIALTY CORP. 
LANCASTER, OHIO 
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Inboard Support is fixed 
or from boiler, as required. 


“YOU CLEAN Bo 


‘LERS BETrep 
WER cosr 
ND BLOWERS” 


OTHER ADVANTAGES OF SERIES 300 IK BLOWERS 


Front End Single-Motor Drive Positive Mechanically Operated Valve 


Compact, Accessible Electric or Air Power 
and Control Terminal Facilities 


Nozzle-Sweep-Every-Inch Cleaning Pattern 
Improved "Type Nozzle 
Positive Gear Carriage Drive 


Poppet Valve with Adjustable Pressure 
Control 


MECHANICAL ENGINEERING 


Single Point Outboard Suspension 


Oversize Lance (Step-Tapered for Extra 
Long Travel) 


Auxiliary Carriages for Extra Long Travel 
Designed for Quick, Easy Servicing 


No other blower gives you all these advantages. 


Marcu, 1957 - 2] 


ANOTHER IMPORTANT FEATURE of the i 
| SERIES 300 x 
“ONG RETRACTiNG BLOWER 
| 
WITH Diamo | 
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This the 


INOSAUR 


Catalyst materia! is handled by an S-A 
zipper conveyor belt which automatically 
opens to receive materia! which is then 
carried to discharge completely enclosed 
and protected. The belt ‘“unzips" and dis- 
charges catalyst into reactor. 
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Mobile Zipper Elevator for swift economical 
and gentle handling of catalyst materials 


STEPHENS-ADAMSON 


Cracking plant operators cali it the ‘‘Dinosaur," a 
pseudonym applied because of this remarkable ma- 
chine's physical appearance. 


Actually it is a highly mobile conveyor-elevator unit 
designed to charge catalyst materials to cracking 
plant reactors. 

While its first application has been by petroleum 
refineries, it is obvious that the “Dinosaur” can be 
used wherever comparatively light, dry bulk ma- 
terials must be elevated and delivered to a man'- 
facturing process, or to storage. 


Under certain conditions, it can do the job required 
of far more costly permanent material handling instal- 


lations, requires only a fraction of the operating per- 
sonnel, and eliminates all manual loading above 
grade level. Its telescoping boom can be extended 
from 45 to 70 feet vertically and can be stowed on the 
carriage while the unit is travelling. 

While the "Dinosaur" is an unusual machine it is 
also indicative of the creative latitude of STEPHENS- 
ADAMSON engineers. It is the result of combining 
engineering and manufacturing skills to create the 
most sensible answer to a material handling problem. 
S-A has been designing and building conveyor sys- 
tems for over fifty years. In the whole world of bulk 
material conveying, there are no problems that can- 
not be or have not been solved the S-A way. 


The only power source required for the 

Motor starter and power plant is a 440 volt, Be Es 
3 phase, 60 cycle plug with sufficient con- ; 
foot density. Rate is based on belt ductor size to handle 35 H.P. All motors 

speed of 150 FPM. Machine weighs and switches are explosion proof, = 
30,000 Ibs. 


cycle every 45 seconds. The ele- 
vator will deliver catalyst at a rate 
of 15 to 30 TPH depending on cubic 


The “Dinosaur” can be stowed in 
horizontal position and the entire 
unit moved easily and conveniently 
from station to station. Material is 
loaded mechanically by means of a 
barrel dumper which completes a 


STEPHENS-ADAMSON MFG. CO. 


19 RIDGEWAY AVENUE, AURORA, ILLINOIS 
LOS ANGELES, CALIFORNIA 
BELLEVILLE, ONTARIO 


ENGINEERS AND MANUFACTURERS OF BULK MATERIAL CONVEYOR SYSTEMS FOR OVER 50 YEARS 


S-A manufactures a wide range of material handling products in three 


complete plants in U S and Canada 
Beit Conve 


ors Conveyor Belt Cleaners 
Belt, Pan & Plate Feeders 


Headshalt Holdbacks 
Ship Loading Boom Conveyors Guiles & Screens 
Unit is provided with outriggers for maximum sta- Stack veyors 
Storage eclaiming Systems Gates anne! Gates 
bility. Access to working platform is gained by Natural Frequency” Vibrating Car Pullers & Spotters 
Conveyors Buchet Elevators 


means of an auxiliary ladder. Pallets of bagged ma- 
terial may be lifted to platform by forked truck for 
manual loading, if desired. 


Ship Hoists 


REDLER Conveyor Elevators 
SEALMASTER Bal! Bearing Unit 


ZIPPER Conveyor Elevators 
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OW in operation at Lemont, Illinois, this is the 
first commercial-type power plant in the United 
States to generate usable quantities of electric power 


from nuclear fuels. 

The unique feature of this boiling water reactor 
is that live steam is actually generated in the ura- 
nium core by nuclear heat and piped directly to 
the turbine without need for intermediate heat ex- 
changers as required by other types of reactors. In 
effect, it operates very much like the coal-fired boiler 
in a conventional power plant. 


This unit is rated at 20,000 kilowatts of heat 
and 5,000 kilowatts of electricity. It was designed 
for experimental use, to evaluate potentials of the 


Direction of over-all design 
and construction phases as 
well s¢ design and manufac- 
ture of reactor core and control 
rod devices was by Argonne 
National Laboratory. 


: Power Equipment Supplied by Allis-Chalmers 


@ Steam turbine generator and exciter 

@ Surface condenser and air ejectors 

®@ Complete control center for remote operation 
of reactor and power equipment 

@ Reactor water recovery and air drying system 

@ Reactor steam bypass control system 

@ Hermeticaly sealed pumps for reactor 
purification system 

@ Reactor feedwater pumps 


boiling water reactor for large-scale commercial ap- 
plications. Power generated is used by the Labora- 
tory to meet a portion of its own electric power 
requirements. 

Allis-Chalmers is proud of its association with 
this significant project. It’s another example of 
“Engineering in Action” to provide power for better 
living from any source, whether it be water, steam, 
oil, or the atom itself, 


® Circulating water pumps 

®@ Auxiliary cooling water pumps 

® Motor control centers 

®@ Main and reserve power transformers 
@ Indoor and outdoor switchgear 

® Automatic voltage regulator 

® Circulating water treatment system 

@ Ac-de distribution center 

@ Diesel-generator set 


Argonne National Laboratory Experimental Boiling 
NUCLEA 
TODAY ! 


A5344 


| 


LWAUKEE 1, WISCONSIN 


M 


ALLIS-CHALMERS 


Water eactor in Fu perarion 
— 
 & 


Wesrern Gear-o-Gr | 


INVESTIGATE ADVANTAGES NEW WESTERN GEAR STRAIT=LINE 
SPEED REDUCERS STOP COMPACT IN-LINE DRIVES SIGNIFICANT 


ADDITION TO WESTERN GEAR LINE OF QUALITY POWER 
TRANSMISSION PRODUCTS STOP SEND FOR FULL INFORMATION 


STOP ASK FOR BULLETIN 5616= 


WESTERN 
GEAR 


STRAIT LINE 


SPEED Double Reduction Type RD 
REDUCERS 


Triple Reduction Type RT 


And here are other members of the WESTERN GEAR quality line of mechanical power on ees 


19 Hie equipment. They're tops in dependability, backed by 69 years of experience! 


High speed unit Integral gearmotor 


“The difference is reliability” « Since 1888 : WESTERN GEAR CORPORATION 
P.0. Box 182, Lynwood, California 


Please send me Bulletin No. 5616 


NAME__ 


ENGINEERS AND TITLE 


COMPANY 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.) 
SEATTLE ANO HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 


STREET ADORESS 


city STATE 


— 
Cutaway View Double Reduction Type RD 
All motor gearmotor Parallel shaft speed reducer Right angle speed reducer _Vertical speed reducer 
SE 
Wesrern Gear 


These three Lectrod+ ye rs* feed a 
constant flow of CLEAN, DRY air to 
125 dryboxes where electronic 
components are assembled at Texas 
Instruments, Incorporated, Dallas, Texas. 


Dryness surrounds, and 

is hermetically sealed inside of 
germanium and silicon transistor 
rectifiers and diodes assembled 
here. No moisture to impair 
their dependability! 


2% relative humidity or less 


is the Dryness of air fed to 
these dryboxes. Three 
Lectrodryers do that Drying — 
continuously, economically, 

Is moisture bothering your 


present processes or are you 


planning for the future? To learn 


what Drying will do for you, 
write Pittsburgh Lectrodryer 
Company, 335 32nd Street, 
Pittsburgh 30, Pennsylvania 


(a McGraw-Edison Co, division). 


"REGISTERED TRADEMARK U @ PAT OFF 
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DRYing clears the atmosphere for Crystal Gagers eal 
Lectrodryer 


Maximum Efficiency In Right Angle Drives 


—Cuts Heat Loss 
—Reduces Power Cost 


advanced manufacturing J _ lowered power consumption 
and reduced prime-mover cost 


A glance at the illustration will readily convince you Hundreds of Philadelphia Spiral-Bevel Helical Units 
of the plus features of these quality ‘custom-built’ are used throughout Industry, driving Paper Mill Ma- 
units. Spiral-Bevel and Helical Gearing assures quiet chinery, Conveyors, Blowers, Fans, Machine Tools. 
operation at high speeds, and increased tooth strength. 

Pinion shafts are integral with gears and finished to Philadelphia Spiral-Bevel Reducers 

close tolerances by grinding. Ball or Roller Bearings may be had in Horizontal or Vertical 

support shafts and are designed to take combined Types; Single, Double or Triple Re- 

radial and thrust loads. Housings are quality grey cast duction types, to meet every possible 

iron with all points of stress properly ribbed to reduce requirement. 

deflections and stresses to minimum; also housing 

design provides adequate oil reservoir and large radi- Send for complete Catalog #SB-57, 

ating surface for thermal capacity. Vertical Units are which describes all types of Horizon- 

also available, and are equipped with “dry well”, tal and Vertical Spiral-Bevel 

which keeps oil from leaking at low speed shaft. Helical Units. 


® 
phillie gear PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS * FLUID MIXERS + FLEXIBLE COUPLINGS 
Virginia Gear & Machine Corp. « Lynchburg, Va. 
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| HIGH STEAM QUAL- 
ITY. Equipped with a 
large (60-in.) steam 
drum, the VU-55 has 
generous water capac- 
ity and steam reservoir 
space. C-E drum inter- 
nals assure high quality 
steam at all ratings. 


DOUBLE WALL, PRESSURE-TIGHT CASING. The latest development 
in casing construction for pressure firing of boilers in the size class 
of the VU-55, this casing is designed to assure life-time tightness with 
minimum heat loss. Pressure firing permits the elimination of an | 
induced draft fan with its attendant operating and maintenance | 
costs. Construction consists of tangent tubes backed up successively 

by welded steel panels, 4 inches of high quality insulating material | 
and an outer steel casing formed as shown to provide adequately 
for expansion and assure ample strength. Low heat loss and the 
tightness required for pressure firing are assured by this double- 
wall construction. 


TANGENT FURNACE TUBES. | 
The VU-55's furnace tube 
arrangement provides com- 
plete heat-absorbing, water- 
cooled protection onall furnace 
walls. Furnace maintenance is 
minimized, refractory expense 
is eliminated, heat absorption 
rates per sq. ft. are higher. 


STREAMLINED EXTE- 
RIOR. The over-all ap- 
pearance of the VU-55 
reflects the efforts of its 
designers to achieve a 
completely unobstructed 
casing, while retaining 
adequate access wher- 
ever required and every 

* facility for convenient 
operation. There are no 
outside downcomer 
tubes, and ducts from the 
air heater to the burners 

are located beneath the 

furnace floor, 


TANGENTIAL FIRING. More | 
than 20 years of application | 
experience have established | 
the exceptional advantages of 
tangential firing. About 90 
per cent of Combustion’s large 
utility installations use this 
advanced method of firing. | 
Flame streams from the four | 
burners impinge upon one an- 
other at high velocity, as shown, 
creating a turbulence unattain- 
able by any other method of | 
firing. The result is rapid and 
complete combustion. As the 
gases spiral upward, they 
sweep all furnace heating sur- 
faces, assuring a high rate of | aaa 
hect absorption. 


Custom Features, Standard Sizes, Advanced Design 


The VU-55, newest, of the C-E line of Vertical 
Unit Boilers, represents the closest approach 
to central station performance yet achieved in 
standardized boilers in its capacity range. 

Its design combines a number of time-tested 
and service-proved features, such as Tangential 
Burners, double wall, pressure-tight casing, and 
tangent furnace tubes. In addition, this bottom- 
supported unit requires no outside supporting 
steel, is economical of space and streamlined in 
appearance. 


It is available in 5 sizes for capacities from 
50,000 to 120,000 Ib per hour. It is designed for 
3 pressure ranges (250, 500 and 750 psi) and 
can be equipped with a superheater to provide 
temperatures up to 750 F. Either a tubular or a 
regenerative air heater is available. 

The VU-55 Boile: is symmetrical in design, 
performs efficiently over a wide range of output, 
and is easy to operate and maintain. 

It is, in fact, the boiler with the custom fea- 
tures and the advanced design. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N.Y. 
Canada: Combustion Engineering-Superheater Lid. 


all types of steam generating, fuel burning and related equipment; nuclear reactors; paper mill equipment; pulverizers; flash drying systems; pressure vessels; soil pipe. 
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BURLINGTON, VT. ELECTRIC LIGHT 


100,000 LBS. PER HOUR WICKES 
IN THE NEW POWER PLANT 


| 


At the modern plant of the Burlington, Vermont Electric Department, three Wickes type R 


steam generators provide a powerful and unfailing steam supply. Each unit delivers 100,000 
pounds of steam per hour, contains 7480 square feet of boiler heating surface, and 2320 
square feet of water wall heating surface. Each steam generator is equipped with a super- 
heater, airheater and economizer. These boilers have a design pressure of 1000 psi. This 
modern plant is operated by the Green Mountain Power Corporation. Superintendent of 


Burlington's Electric Light Department is W. A. Stebbins. 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION 
SAGINAW, MICHIGAN 
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DEPARTMENT INSTALLS THREE 
TYPE R STEAM GENERATORS 


Write today for our bulletin No. 55-1 
giving complete facts on Wickes 
products. We also send along our 
new engineering bulletins on Type-S 
and Type-A Steam Generators. 


RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Albuquerque, N.M. * Boston * Buffalo « Charlofte,N.C. « Chicago * Cleveland 
Dallas * Denver Detroit Fort Wayne, Ind. * Houston Indianapolis Los Angeles Memphis * Milwaukee * New York City 
Portland, Ore, ¢ Saginaw ¢ Salt Lake City * San Francisco © Springfield, lil, « Tulsa * Washington, D.C. 
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Wisconsin Electric Power Company chooses ALCOA ALUMINUM 
heat exchanger tubes for this big surface condenser 


Saves over 50% on tube costs, reports excellent service 


This 105,000 sq ft surface condenser at 
Wisconsin Electric’s No. 3 power unit, 
Oak Creek, Wisconsin, is the result of 
more than four years of tests with 
ALCOA® Aluminum Heat Exchanger 
Tubes. It is believed to be the first utility 
company surface condenser of its size 
to be fitted with aluminum tubes. De- 
velopment work was handled jointly by 
Atcoa, Allis-Chalmers and Wisconsin 
Electric engineers. 

The project was started in 1950 when 
Atcoa Aluminum Tubes were spotted 
in various locations and later evaluated. 
Initial cost savings were evident at once. 
Cost studies proved aluminum tubes 
save more than 50% in initial costs 
compared to admiralty. 

Aluminum’'s superior resistance to 


32 - Marcu, 1957 


ammonia, carbon dioxide and hydrogen 
sulfide is important in avoiding corro- 
sion in the air cooler sections of the 
condenser. This natural corrosion resist- 
ance and the valuable dollar savings 
afforded by aluminum weighed heavily 
in the final decision to use ALCOA Alu- 
minum Heat Exchanger Tubes. Excellent 
performance of the aluminum tubing in 
continuous service since December, 1955, 
has proved that decision sound. Now 
Wisconsin Electric plans to use ALCOA 
Aluminum Tubes for a second unit to 
be placed in operation during 1957. 
For more than 30 years, ALCOA Alu- 
minum Tubes have been used success- 
fully in condensers and heat exchangers. 
The Wisconsin Electric installation dem- 
onstrates why this general acceptance 


has developed—the excellent properties 
of aluminum alloys, ALCOA’s coopera- 
tive research and development programs 
to establish sound applications, and 
industry’s desire for a good product at 
a reasonable price. 

For full information on ALCOA Alu- 
minum Heat Exchanger Tubes, write to 
ALUMINUM COMPANY OF AMERICA, 908-C 
Alcoa Building, Pittsburgh 19, Pa. 


‘ALCOA 
ALUMINUAA 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 
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a major advance 
in expansion joint design 


New Zallea Self Equalizing Expansion Joints 
offer four important advantages. Years of 
continuous research have resulted in a new 
Self Equalizing Expansion Joint that lasts 
longer, is substantially shorter, one-third 
lighter, and has greater stability. " 


Longer life. Hundreds of cycling tests to 
destruction prove that you can expect as 
much as 100% longer life from the new 
Zallea Self Equalizing Expansion Joint. 


Lighter weight. Weight of the expansion joint 
has been reduced as much as one-third. 
Handling and installation are easier. 


Shorter length. Over-all length has been 
reduced as much as 30°). 


Greater stability. Reduction in ratio of length k 
to diameter means higher stability at high 

test pressures—no need to support the 

expansion joint to prevent buckling during test. 


Sizes and traverses. Sizes range from 3” 
diameter to 72” diameter, for traverses up 
to 7!” in a single unit or 15” in a double unit. 


Working pressures. Although normally intended 
for 150 and 300 psig working pressures, 

Self Equalizing Expansion Joints can be 
designed for higher pressures. 


Service. The Self Equalizing Expansion Joint 
is ideal for applications in long lines when 
there is considerable axial expansion and 
infrequent movement .. . such as district 
heating lines which seldom cool down 
during the heating season. 


Get the complete story of the new Zallea 

Self Equalizing Expansion Joint in our newly 9 
published 72-page Zallea Expansion Joint 

Manual. Write today, on your Company 

letterhead, for your copy of Catalog 56. 

Zallea Brothers, 820 Locust Street, 

Wilmington 99, Delaware. 


| 


Zallea Brothers, Wilmington 99, Delaware « World’s largest manufacturer of expansion joints 
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An 80% machining advantage...as well as superior mechanical properties are obtained by the switch to 
ductile iron castings for this turret lathe and other machine tools produced by The Warner & Swasey 
Company, 5701 Carnegie Avenue, Cleveland 3, Ohio. Shown above are typical parts now cast in ductile 


iron to cut both production and maintenance costs. Combining the best features of cast iron and steel, 
ductile iron is easy to cast and machine, yet provides high strength and toughness, 


Warner & Swasey 


improves 275 turret lathe parts 
with ductile iron 


Clutch plates, hinges, levers, tool holders, wrenches 
... 275 parts in all... are now specified in ductile 
iron for Warner & Swasey turret lathes. 


MONEY-SAVING MACHINABILITY 

was one reason for Warner & Swasey’s adoption 
of ductile iron. The machine shop reports an 80% 
advantage in machining operations for ductile iron 
‘astings over the malleable iron parts they replaced. 
The ductile iron castings cut readily and evenly at 
hardness levels of 170-190 BHN. This means worth- 
while savings in machining costs, but there are 
other advantages, too. 


HIGH MECHANICAL PROPERTIES 


Ductile iron castings provide a combination of 
strength, hardness and toughness that makes them 
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am ductile iron... the cast iron that can be twisted and bent 


dependable for severe use in machine tools. Specify- 
ing ductile iron type 60-45-10, Warner & Swasey 
finds the castings provide an average yield strength 
of 56,250 psi and elongation of 16%. These parts 
also have a high level of wear resistance. 


AND CASTABILITY 


The good fluidity of ductile iron permits filling 
intricate molds . . . improving quality of the cast- 
ings and quantity of output regardless of wide 
variations in section thickness. 

You, too, can cut machining costs and improve 
your products or equipment by using ductile iron 
‘astings. Get all the facts in ““DUCTILE IRON, The 
Cast Iron THAT CAN BE BENT.” Write for your 
copy now. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street, New York 5, N. Y. 
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Lowering the core structure of the EBWR... 


. +. into place at the Argonne National Laboratory, Lemoat, Ill. The Experimental 
Boiling Water Reactor, now in operation, is the first of the five original projects in the 
AEC civilian power reactor development program launched in 1954 to reach full power 


Rated at 20,000 kw of heat and 5000 kw of electricity, the reactor will serve 
For further 


Operation. 
to evaluate possibilities for commercial application of this type of reactor. 


details of the EBWR, see page 268. 
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Nuclear Engineering 


Ir 1s appropriate that this issue of MecusNicat ENG! 
NEERING be devoted to nuclear engineering, coin¢ iding as 
it does with the 1957 Nuclear Congress which 1s being 
held March 11 to 15 in Philadelphia, Pa. The articles 
which make up this issue are, in the main, based on 
papers presented at ASME meetings but include papers 
from other sources too and should prove both interesting 
and informative to mechanical engineers. Moreover, 
they serve to point up that progress in the field of nuclear 
engineering is moving along at an unprecedented rate of 
speed. 

That ASME is keeping pace in this field, as a service to 
its members, is clearly evidenced by the first progress 
report on nuclear engineering, prepared by the Nuclear 
Engineering Division, which leads off this issue. The 
report covers power production and its application to the 
generation of electrical energy; propulsion systems for 
land, sea, and air; and the application of radiation 
sources for industrial Another 
scribes the features of six nuclear power stations and 
how they will be applied commercially to the produc 
tion of electric power. All five of the reactor types 
selected by the Atomic Energy Commission in 1954 are 
represented. Other papers cover reactor designs, stand- 
ards, safety, radiation-hazard control, and even the pos 
sibility of putting the atom to work as a power source 


purposes article de 


for a locomotive 

The Nuclear Engineering Division was established by 
ASME on Nov. 28, 1955, and is the direct outgrowth of 
the Nuclear Energy Application Committee which was 
organized less than six months after Hiroshima. The 
function of the Committee was “‘to stimulate and de 
velop a continuing program of Society activity dealing 
with the application of nuclear energy This the Com 
mittee did expeditiously 

Perhaps its outstanding activity was the glossary, a 
compilation of terminology applicable to nuclear science 
and engineering. The glossary consists of nine sections, 
each related to areas of scientific activity 

The Division, since it was formed in 1955, has been 
extremely active. Besides its contributions to the pro 
grams of ASME, the Division participated in the first 
EJC Nuclear Engineering and Science Congress, held in 
Cleveland, Ohio, in December, 1955 Again in the 
Congress being held this month, the Division ts con 


tributing greatly to the technical program a program 
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which, by the way, will deal with such topics as estab 
lishing safe limits for human exposure to radiation 
activity, production of nuclear fuel, design and construc 
tion of atomic installations, use of isotopes in industry, 
and many others 

According to Joseph W. Barker, a past-president and 
Fellow of ASME, and current president of Engineers 
Joint Council, which ts co-ordinating the Congress 
program, the large number and wide range of interests of 
participating groups are an indication of the extent to 
which the field of nuclear energy cuts across traditional 
fields of specialization 

It may be, therefore, that engineers in areas other than 
nuclear will find something interesting and useful in this 
issue Of MecHaANICAL ENGINEERING and at the Congress 
There are so many possibilities that lie over the nuclear 
horizon that engineers would be remiss if they over 


looked 


them 


EBWR in Operation 


Nucvear engineering also took a front seat on Febru 
ary 9, when the first nuclear power system in the United 
States, designed and built solely for experimentation in 
the generation of electric power, was formally placed in 
National Laboratory of — the 
See page 268 in this tssuc 


Operation at Argonne 
Atomic Energy Commission 
for further details 

This §000-kw Experimental Boiling Water Reactor 
EBWR) is the first of the original five reactor projects 
in the AEC civilian power reactor development program 
launched in 1954 to be completed and to generate ele: 
tricity 

In the EBWR power system steam ts generated within 
the reactor vessel and piped directly to a turbine with 
out intermediate heat exchangers. Water thus serves 
as moderator and as coolant to remove heat from the 
reactor for useful work 

It is expected that the plant will meet the major por 
tions of the electricity requirements of the laboratory 
The EBWR will also be used to further studies of boiling 
reactors and to evaluate possibilities for large-scak 
power production. So, while the plant is experimental 
and therefore none of its electrical output will be sold 
commer ially, the operation of this plant marks a 
significant step toward obtaining useful power from the 


atom 
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Indian Point nuclear steam-electric generating station being 
constructed by the Consolidated Edison Company of New 
York on the east bank of the Hudson River about 24 miles 
north of New York, N. Y. The pressurized-water converter- 
type reactor will be the first commercial unit to use thorium 


as the fertile material to supplement the base fuel, uranium-235. 
Saturated steam leaving the reactor will be superheated in 
separate oil-fired units for a total output of 236,000 kw of 
electric energy, with the total cost of the plant estimated at 
$55 million. See also “Nuclear Power Plants” in this issue. 


Nuclear Engineering— 


Where Do We Stand? 


Many areas of nuclear engineering are of 
direct concern to the mechanical engineer. This 
brief review is limited to those subjects more 
directly concerned with power production and 
its application to the generation of electrica! 
energy: propulsion systems for sea, air, and 
land; controlled thermonuclear power; and the 
application of radiation sources for industrial 
purposes. 


Tue speep at which atomic-energy applications will 
advance depends on the extent of public understanding, 
availability of qualified personnel, adequate facilities, 
and a maximum of unclassified information available 
for use. Nuclear engineering has much tn common with 


' Director, Engineering Research Institute, and professor of mechani- 
tal engineering. Mem. ASMI 

* Protessor of chemical engineering; director, College of Engineering 
Industry Program. Mem. ASME 

Numbers in parentheses refer to wry ae at end of paper 

Based on a progress report contributed by the Nuclear Engineering 
Division of Tue Amurican or Mecuanicat 


By R. G. Folsom’ and H. A. Ohigren’ 
The University of Michigan, Ann Arbor, Mich. 


other fields of engineering with respect to the present 
acute shortage of engineers and scientists. A sound 
solution to the question of government and private 
responsibility for atomic insurance is also needed. 

It has been recommended that the United States pro- 
vide other nations with nuclear fuels, technical infor- 
mation, and financial assistance for the development of 
atomic powcr and industrial uses of atomic energy. 
In the spirit of the 1954 Act and of subsequent develop- 
ments, it has been suggested that further attention be 
given to the ownership question of special nuclear ma- 
terials which now in the Federal Government. 
Further clarification of patent provisions ts necessary to 
insure maximum industrial participation in peacetime 
developments. 

Economic nuclear power from fission is largely de- 
pendent on the cost and performance of the materials 
comprising various of a reactor system. 
Improvements in the production of presently known ma 
terials have significant bearing upon capital investments. 
Developments of new materials, which permit operation 
of a nuclear reactor and its associated power-plant equip- 
ment at high temperatures, will improve efficiencies of 
heat cycles and have material influence on costs of power 
production. 


rests 


MECHANICAL ENGINEERING 


224 


Fuel Material 


Uranium-2}5 is the only material known to man which 
exists in sufficient quantities in nature to be of practical 
importance in a fission process. It occurs 
in uranium ores to the extent of about 0.71 per cent of the 
total uranium content. With our present-day tech- 
nology, all nuclear reactors, with the exception of 
natural uranium reactors, require start-up with the fis 
sionable isotope U-235. By proper arrangement of fucls 
which fission with materials that capture neutrons, 
such as U-238 and thorium-23}3, it becomes possible to 
produce in a reactor two other materials — plutonium-239 
and U-233~ which will fission in the ranges of energies 
considered presently practicable. 

The ore deposits which contain uranium are usually of 
secondary sedimentary nature, lying between beds of 
sandstone. Large-scale mining techniques are being 
adapted to the production of uranium ores and present 
stockpiles indicate large reserves of uranium as a poten 
tial source of energy. The Office of Operations Analysis 
(1) has estimated the future uranium ore requirements 
that would result from an expanding nuclear power 1n 
dustry in this country. These estimates indicate that the 
average annual ore rate required for the period from 1960 
to 1975 can vary from a few hundred tons to 19,000 short 
tons of U;Os per year and that the 1975 procurement rate 
range varies from 6000 to 90,000 short tons 

Palmer Putnam in his book (2) estimates that the total 
amount of uranium and thorium in the earth's crust to a 
depth of three miles is 10'* tons. It might be possible 
to develop methods for open mining and extraction so 
that about 10,000,000 tons of uranium and thorium may 
ultimately be competitive with fossil fuels. If this is the 
case and if a completely integrated fuels cycles program 
for nuclear power reactors is ultimately achieved, the 
energy requirements for a growing world can be satis 
fied from this source for about s1x centurics 

Thorium, by some estimates, ts more plentiful in the 


The Yankee Atomic Electric 
Company's plant to be built 
near Rowe, Mass., is jointly 
financed by twelve major New 
England utilities, producing 90 
per cent of the area's electrical 
power. The $35 million pres- 
surized - ordinary - water UO,- 
fueled nuclear steam plant will 
produce 134,000 kw net elec- 
trical power. 
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earth's crust than uranium, and ts nearly always asso 
ciated with uranium and the rare earths (3). Production 
of thorium for nuclear energy has not yet reached sig 
nificant proportions for the power reactor program 

Preparation of Nuclear Fuels. For technologies in the 
reasonable future, reactor-fuel assemblages can be solids, 
liquids, and possibly gases. Most reactors undergoing 
present day development utilize solid fucls in the shape ot 
rods, tubes, or flat plates. The fuel elements arc fabri 
cated and arranged in such a manner that coolants can 
extract the fission energy in the form of heat energy 
To prevent a given solid-fucl clement from being cor 
roded by the coolant and to confine highly radioactive 
fission products within the fuel elements, cladding ma 
terials are normally provided. Examples of cladding 
materials which have suitable nuclear, thermal, and 
structural properties for nuclear heat-power plants are 
aluminum, zirconium, and = stainless stecl. Stainless 
steels of various Compositions are used as structural ma 
terials for heterogencous fuels for reactors where neutron 
economies are relatively unimportant. The chemical 
and physical properties of these stainless stecls make 
them suitable for use in power-producing reactors 

Several promising new types of compact reactor d« 
signs have their fuels in liquid form, For liquid fuels, 1 
1s possible to formulate homogeneous solutions by 
eral methods. The liquid fuel can be an aqueous solution 
of a fisstonable salt, and the homogeneous fuel can be 
either a fused salt (melting at high temperatures) in 
molten form, a molten metal of the fissionable material, 
or some alloy thereof 

Fertile Materials. Fertile materials may 
those materials which are capable of capturing neutrons 
and decaying radioactively to produce a fissionable ma 
terial. Two such materials known today are U-238, 
which upon neutron capture produces plutonium-239, 
and thortum-232, which upon neutron capture produces 
U-233. These materials can be purified and fabricated 
into suitable form, so that when they are used in a re 
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actor, an optimum utiliza 
tion of neutrons for various 
energy ranges can produce 
additional fissionable fuels 
while consuming fuel to 
produce power 

Other Materials Problems. 
In addition to fuels and fer 
tile materials, nuclear rea 
tors involve many additional 
materials usages. These in 
clude moderators for reduc 
ing neutron velocities; cool 
ants for heat removal; neu 
tron reflectors for control of 
nuclear balances; reactor 
structura! materials for sev 
cral services; neutron shields, 
which slow down fast neu 
trons and absorb thermal 
neutrons; and biological 
shields for the protection of 

of 

dangerous radiation 


personnel by a 


Nuclear Reactors and 
Power 


The reactor development 
program in the United States 
consists basically of three 
main parts: (4) The develop 
ment of basic technology; 
(b) the testing of concepts 
by integrated reactor expert 
ments; (¢) the power reactor 
development program 

Status of Reactor Construc- 
tion (End of 1955). Informa 
tion on civilian-use reactor 


experiments and nuclear 


Table | 


Civilian-Use Reactor Experiments and Nuclear Power Demonstration Plants 


Actual or Proposed as of the End of 1955" 


Type Sponsor 
Reactor Experiments 
AEC North 
Aviation, In 
AEC Argonne Na 
water reactor tional Laboratory 
Homogeneous reactor ¢x AEC (Oak Ridge Na 
periment No. 2 tional Laboratory 
AEC (Oak Ridge Na 


Sodium-reactor experi American 
ment 


boiling 


Experimental 


Experimental breeder r 
actor No. 2 tional Laboratory 
Organic moderated rea AEC (Oak Ridge Na 
tional Laboratory 
AEC (Brookhaven Na 
tional Laboratory 


tor experiment 
Liquid-metal-fucled reac 
tor experiment 


“Demonstration” Plants 


AEC-Duquesne Light & 
Power; Westinghous« 
Electric Co 

Commonwealth Edison 


Pressurized-water reactor 
in Operation 1957 


Boiling-water reactor (in 
operation 1960 etal 

Fast-breeder reactor (in Detroit Edison et al 
operation 1959 AKC 

Pressurized-water reactor Consolidated Edison 
in Operation 1959 

Aqueous 
reactor in 
196) 

Sodium-graphite reactor 


Pennsylvania Power & 
Light et al.-AEC 


homogeneous 
operation 


cmsumer Publi 

Power Diserice of 

Nebraska et al.-AEC 

Pressurized-water reactor Yankee Atomic Electric 
in Operation 1958 Co, et al.-AEC 


in operation 1959 


* Source, the McKinney Report, vol. 1, p. 32 
Cost 1953 
cotal $21. }-muillions 
Thermal 
‘ Allocation not given 
* Elecerical 


stimate covers start as of July, 


Power 
level, 
kilowatts 


20,000 
20,000 


62,500 


100,000° 
180,000 
100,000° 


140,000° 


150,000" 


75,000" 


1 34,000" 


Estimated cost’ 
(millions of dollars) 
Research Fabrication 
and and 
development construction 
Pri- Pri- 
vate vate Total 


AEC AEC 


5.04 


33. 0/ 


Earlier costs for civilian-application reactor experiment 


AEC participation in total, $10.55-million; NAA participation, $2.55-million 


/ Represents total private participation, portion allocated to research and development not given 


Estimate noe availabl 


The $45-million Dresden Nu- 
clear Power Station,a dual-cycle 
boiling-water UO,-fueled re- 
actor will be built in Illinois, 
50 miles southwest of Chicago. 
Financing for the 180,000-kw 
electrical plant is being pro- 
vided entirely by private in- 
dustry, principally midwestern 
utility companies. 
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power demonstration plants, actual or proposed, as of 


the end of 1955, is given in Table 1. This list does not 


include the proposals for small civilian atomic power 
wey? of §000 to 40,000 kw invited by the AEC 1n the 


ate fall of 1955 

Table 2 is a listing by reactor type of all known reactor 
projects throughout the world. These projects are in 
various stages of completion, from late planning, through 
construction, and into actual operation 


Pressurized-Water Reactors 


Most of the experience to date has been with reactors 
that utilize water as the means for extracting thermal 
energy from the fission reaction. In the AEC program 
for “Demonstration Plants’’ there are included three 


Table 2 


Pressurized Water 

LITR (Low-Intensity Test Reactor, MTR Mock-Up 
MTR (Materials Testing Reactor 

STR Mark I, If (Submarine Thermal Reactor 

RFT (Russian 

PWR (Pressurized-Water Reactor 

SFR (Submarine Fleet Reactor 

LSR (Large Ship Reactor 

WTR Westinghouse Test Reactor 

ETR (Engineering Test Reactor 

TRR (Thermal Research Reactor, Russian 

Yankee Atomic Electric 

APPR (Army Package Power Reactor 
Consolidated Edison (+96 Mw C. I 
SAR (Submarine Advanced Reactor 
University of Florida 


Sup He 


Boiling Water 

BER I (Boiling Experimental Reactor, Borax I, Destroyed 

BER II (Boiling Experimental Reactor, Borax II, Rebuilt as [I 
BER III (Boiling Experimental Reactor, Borax III 

EBWR (Experimental Boiling-Water Reactor 

Rural Co-operative Power Assoc., Minn. (+4 Mw C.F. Sup. He 
Nuclear Power Group (Dual-Cycle 


Swimming Pool 

BSR (Bulk Shiclding Reactor 
Convair Research Reactor 

TSR (Tower Shielding Reactor 
Pennsylvania State University 
Geneva Conference Reactor (Swiss Research 
University of Michigan 

Naval Research Laboratory 
American Machine and Foundry 
Battelle Memorial Institute 
Livermore Laboratory (LPTR 
ORR (Oak Ridge Research Reactor 
Omega West 

Watertown Arsenal 

Washington State 

Trombay (Indian 


Homogeneous 

LOPO (Low Power Water Boiler 

HYPO (High Power Water Boiler 

SUPO (Super Power Water Boiler 

HRE (Homogencous Reactor Experiment, Dismant! 
NAA (North American Aviation 
NCSR (North Carolina State Reactor 
LAPR (Los Alamos Power Reactor 
HRT-1 Homogeneous Reactor Test | 
Armour Research Foundation 

Gamma Corp 

UCLA Medical 

PAR (Pennsylvania Advanced Reactor 


HRE No. 2 


Heavy Water 

CP 5] (Chix ago Pile 3, modified to CP 3’ 

ZEEP (Zero Energy Experimental Pile, Canadiar 

NRX (National Research Experimental Reactor, Canadian 
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List of Reactors of Various Types” 


reactors which are cooled with either ordinary or heavy 
water. 

(a) Shippingport Reactor The first of these is the 
pressurized-water reactor being built by Westinghousé 
Electric Corporation and Duquesne Light Company at 
The Babcock & Wilcox Company Pers 
and Foster-Wheeler, Ltd. are os in providing : 
the steam generator. The pressurized-water reactor was 
sclected because it was A is only type of reactor then 
ready for full-scale construction 
the Shippingport Reactor 1s to demonstrate the reliable 
production of electrical energy. It is expected that 
valuable knowledge concerning costs for reactor fuels 
and operating ~ edures will resule from this operation 
The pressurized reactor for the Shippingport installation 
has a unit designed to produce 236,000 kw of thermal 


Shippingport, Pa 


The basic objective of 


Heavy Water (cont.) 

ZOE (French 

Russian Research 

CP-3' (Chicago Pile 3’ 

jEEP (Norwegian-Netherlands 
SACLAY (French P-2 

CP-5 (Chicago Pile § 
Savannah River (five reactors Wy 
Swedish | 


DIMPLE (Deuterium Moderated Pile, Low Energy, British 

Harwell Research ( British 

CISE (Italian 
NRU (Canadian 


Australian Research 

NPD (Nuclear Power Demonstration, Canadian 
Brookhaven Medical 

Swiss Research Reactor 

Norwegian Power (Boiling 

Massachusetts Institute of Technology 


Graphite 

CP-1 (Chic ago Pile 1, rebuilt as CP-2 

CP-2 (Chicago Pik 

X-10 (Oak Ridge X-10 Arca Reactor 

Hanford 305 Test Reactor 

Hanford Ceighte reactors 

GLEEP (Graphite Low-Energy Experimental Pile, 
BEPO (British Experimental Pile O 

BNL (Brookhaven National Laboratory 

PTR (Thermal Test Reactor 

RPT (Reactor for Physical and Tech. Investigations, Russian 
Sellatield (British Production, two reactors 

APS-1 Atomic Power Stanion |, Russian 

RBI ( Belgian 

G-1 (French Production 
Russian Power (two APS 
G-2 (French Production 
British Power (two Reactors, 25 elec. Mw 
West German 


Hritish 


1 Type Reactors 


Sodium Graphite 
SRE (Sodium Reactor Experiment 
CPPDC (Consumers Public Power District of Columbia 


Liquid-Metal Cooled 

Los Alamos Fase (Clementine, Dismmantled 

Sir Mark A, B (Sodium Intermediate Reaction ae 
ARE (Aircraft Reactor Experiment - 


Liquid Fuel 
LMER (Liquid-Metal-Fueled Reactor 


Fast Breeder 
EBR-1 (Experimental Breeder Reactor 1, CP-4 
Zephyr (British Fast-Breeder Protory pe 
British Fase Power Breeder 

EBR-2 (Experimental Breedet Reactor 2 
APDA (Atomic Power Development Ass 


) 


* Courtesy of Raytheon Manufacturing Company, Waltham, Mass 
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Lowering the Shippiogport reactor vessel built by Combustion 
Engineering, Inc., into place, Oct. 10, 1956. The vessel is 
the heaviest single component for America’s first full-scale 
60,000-kw commercial nuclear plant. Duquesne Light Com- 
pany will operate the plant which is being built by West- 
inghouse Electric Corporation about 25 airline miles from 
Pittsburgh. 


power with an clectrical gross generating capacity of 
100,000 kw. The reactor uses as fuel 12 tons of natural 
uranium and §2 kilograms of fuel enriched to about 
90 per cent of U-235. The moderator and coolant are 
ordinary water; it is expected that the average coolant 
temperature will be 540 F and produce steam at 585 psig 
saturated. Present estimates indicate that the cost of 
the reactor, excluding research and development, fuel 
element fabrication, and charges for nuclear materials, 
will approach $370 per kilowatt of installed capacity 


The proposed 75,000-kw So- 
dium Graphite Nuclear Power 
Plant for the Consumers Public 
Power District of Nebraska is 
essentially an enlarged com- 
mercial version of the experi- 
mental 20,000-kw thermal pilot 
reactor built jointly by North 
American Aviation, Inc., and 
the AEC in the Santa Susana 
Mountains near Canoga Park, 
Calif. 


Many safety precautions have been taken to insure re- 
liable operation in a concentrated population area 
Other commercial reactors described on pages 233-247 
of this issue are: 


(b) Yankee Atomic Electric Company Another type of 
pressurized-water reactor is the one being developed by 
the Yankee Atomic Electric Co. for installation in west 
ern Massachusetts. 

(¢) Consolidated Edison Company A third type of 
pressurized-water reactor is being developed by Consol: 
dated Edison Company for installation at Indian Point. 

(d) Botling-Water Reactor The Commonwealth Edi 
son Company, associated with the General Electric 
Company, is planning the installation of the Dresden 
Nuclear Power Station, a boiling-water reactor 

(¢) bast-Breeder Reactor The Power Reactor De 
velopment Company and Atomic Power Development 
Associates, Inc are developing a fast-breeder reactor, 
the Enrico Fermi Atomic Power Plant, for installation 
and construction in The Detroit Edison service area 

(f) Aqueous Homogeneous Reactor The Westinghouse 
Electric Corporation and the Pennsylvania Power and 
Light Company are planning an aqucous homogencous 
reactor. 

(g) Sodium-Graphite Reactor The Consumers Public 
Power District of Nebraska.1s planning the installation 
of a sodium-graphite type of reactor, which has been 
developed largely by North American Aviation, Inc. 


In addition to these commercial plants another type ts 
in the experimental stage: 

Liquid-Metal-Fueled Reactor. A \iquid-metal-fueled re 
actor, termed LMFR, is one in which the uranium ts 
dissolved in liquid bismuth metal. Basic research and 
development for this reactor type have been done at the 
Brookhaven National Laboratory. The Atomic Energy 
Commission has recently awarded to the Babcock & 
Wilcox Company a contract to install a liquid-metal 
fucled reactor experiment 


Projected Power-Demonstration Reactor Projects 


In September, 1955, the Atomic Energy Commission 
invited proposals from industry for small power-demon- 
stration reactor projects with clectric-generating capaci 
The seven proposals re 


ties from §000 to 40,000 kw 
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LEASE LINE 


— DEAERATING HEATER 


DEAERATING 
STORAGE TANKS 


FEEOWATER 
HEATERS 


TURBINE 


GENERATOR CONDENSER 


The Enrico Fermi Nuclear 
Power Plant near Monroe, 
Mich., will use a liquid-metal- 
cooled, fast-neutron breeder 
reactor and an 1800-rpm tur- Ry 
bine generator to produce 1 56,- 
000 kw of electricity. The $54- 
million project is jointly fi- 
nanced by two nonprofit mem- 
bership corporations, and The 
Detroit Edison Company will 
construct the electric-generat- 
ing facilities. 


“REACTOR / 


CONDENSER PUMPS 
\ “BOILER FEED PUMPS 
\ STEAM GENERATOR 
SODIUM PUMPS 


“INTERMEDIATE HEAT EXCHANGER 


ceived by the Atomic Energy Commission are indicated 


in Table 3 


Nuclear Power Reactors for Propulsion 


Over the past five years much has been published on 
the use of nuclear reactors for propulsion. Possibilities 
for applying nuclear energy to propulsion were recog 
nized early in the atomic-energy program. To date, 
actual work tn the field has been limited to military ap 
plications. The Navy and the Air Force are engaged in 
extensive research and development programs directed 
toward atomic-powered submarines, surface vessels, 
and aircraft (4) The Joint Committee on Atomix 
Energy reports that nuclear energy can become a signifi 
cant source of power for commercial shipping within the 
next ten to fifteen years. The actual rate of develop 
ment is dependent on (a) the relative competitive post 
tion of nuclear power as it 1s determined through expert 
ence, and (4) the basic governmental decisions concerning 
the requirements for atomic propulsion in the American 
merchant fleet to further the program for application of 
nuclear reactors to commercial maritime vessels with 
atomic engines 

One of the first applications to prove the technical feast 
bility of atomic energy for propulsion was the successful 
operation of the USS Nautilus. The pressurized 
water-type nuclear reactor and propulsion plant for this 
submarine have been described in several places (5-7) 

Atomic propulsion of aircraft appears to be technically 
feasible. Major problems have yet to be solved before 
nuclear-powered aircraft will become economically 
feasible for commercial aviation. According to the 
McKinney Report commercial aviation with nuclear- 
heat engines is likely in the next 15 to 20 years 

The significantly unique advantage for the application 
of nuclear energy to the propulsion of commercial-type 
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Table 3. Proposed Power-Demonstration Reactors 


Kw Scheduled 
Electrical for 


Organizauon 


University of Florida 


Type of Reactor 


Pressurized light 


Capacity Operation 


water ? 

Wolverine Elec Corp., 

Foster-Wheeler, and Aque ous homogene 

Worthington Corp ous 10,000 
Chugach Electric, 

Alaska, and Nuclear Sodium-cooled 
Dev. Corp., White heavy-water-mod 
* Plains, N. Y erated 10,000 1961 
City of Piqua, Ohio Organic moderated 12,500 1960 
City of Holyoke, Gas-cooled 

Mass., and Ford closed-cycle gas 

Instrument turbine 15,000 
Rural Co-op. Power 

Assoc. and AMI Boiling light water 22,000 1960 
City of Orlando 

Fla Light-metal-fueled 40,000 1960 


aircraft is a flightrange unlimited by fuel tankage and the 
resulting freedom from a system of overseas refucling air 
ficlds and a reduction of supply problems associated with 
the need for fuel stops. Some of the disadvantages for 
nuclear aircraft lic in the problem of protective shielding 
A very substantial amount of shielding would be re 
quired to limit radiation dosages to acceptable toler 
ances for passenger traffic. The shield weight ts highly 
concentrated and necessitates a conventional aircraft 
structure to be redesigned to accommodate such high 
specific loads 

The relative cconomics of conventional chemically 
fueled aircraft and nuclear-powered aircraft depend on 
the range of travel, with nuclear power definitely having 
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the advantage for long flights. In nuclear aircraft opera 
tion, consideration must be given to (4) dual runways 
on flight take-offs and landings in the event of an acct 
dent releasing radiation; (4) the location of engine sta 
tions in remotely operated shielded areas for removal of 


fuel and decontamination; (c) the installation of re 


motely operated maintenance and nuclear-fuel-handling 
operations in properly designed buildings; (d) power 


for the disposal of radioactive decontaminated materi- 
als, (¢) special types of vehicles and ground-support 
equipment for proper attention to craft and crew 

Nuclear propulsion for locomotives ts technically 
feasible on the basis of present day tec hnologies Future 
nuclear locomotives would require the same general 
dimensional and weight characteristics as present-day 
locomotives. The probable shaft-horse-power output 
for a nuclear locomotive lies between 2000 and 5000 hp 
with an efficiency of 25 per cent for conversion of heat to 
mechanical energy. This means that the reactor's 
heat-generating capacity will be between 8 and 20 mega 
watts. Much of the nuclear engineering and technology 
required for nuclear locomotive engineering can be sup 
plied from the basic information required to prove the 
feasibility and economics of naval and commercial ship 
ping, as well as aircraft See pages 266-267 for an 
other engineer's ideas on the nuclear-powered locomo- 
tives 

It can be concluded that the practicality of utilizing 
nuclear energy for the production of electricity for gen 
eral use and the propulsion energy for naval vessels and 
merchant vessels has been established. The desirability 
of applying nuclear power to aircraft propulsion will 
be Lacoiel from results of extensive development 
toward this goal. Possible advantages that might ac- 
crue from the use of nuclear propulsion for land vehicles 
are still a subject of much speculation. At the present 
time there are no advantages favoring nuclear power in 
terms of available range for most civilian land-trans- 
portation purposes. 
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The Pennsylvania Advanced 
Reactor Project is a major de- 
velopment effort, still in the 
laboratory stage, and jointly 
sponsored by Westinghouse 
Electric Corporation and the 
Pennsylvania Power & Light 
Company. Experimental and 
analytical gudies are being 
conducted for an aqueous ho- 
mogeneous reactor plant with 
an electrical output of 150,000 
kw to be in operation in eastern 
Pennsylvania by 1962. 


Controlled Thermonuclear Power 


Controlled thermonuclear power has potentialities of 
foremost significance as a usable energy source. The 
McKinney Report recommends: “1. That the Com 
mission, within the limitations which national security 
conditions impose, permit the maximum interplay of 
scientific and engineering ideas, and develop procedures 
by which more people can contribute to the controlled 
thermonuclear program in the United States; and 2 
That the Commission, in encouraging investments in 
nuclear fusion power, see to it that investors have suffi 
cient information about the feasibility of nuclear fusion 
power upon which to base determinations for them 
selves as to the propriety of their investments and 
actions’ (8). 

The Reactions. Thermonuclear reactions whose aim ts 
the controlled energy release from fusion of light nuclei 
have been pursued by the AEC under the Sherwood pro 
gram. Actively engaged are groups at Los Alamos, 
Princeton University, Livermore, Oak Ridge, New York 
University, and others. Fusion may be defined as the 
interaction of two light nuclei to form one heavy nu- 
cleus with corresponding releases of energy. These re 
actions require temperatures in the order of hundreds of 
millions of degrees and must be contained. Certain pro 
posals suggest containing the reaction in electromag 
netic fields which may provide insulation effects by 
proper arrangement. It 1s conceivable that a fusion 
reaction could occur without neutron production. Such 
a reaction could essentially eliminate requirements for 
shielding 

Russian Thermonuclear Experiments. At Harwell, Eng- 
land, the Russian scientist Kurchatov delivered a 
dramatic address on April 26, 1956, during his visit to 
England (9). He told of the thermonuclear investi- 
gations being conducted by academician Artsimovich, 
and discussed conditions for fusion, control of thermo- 
nuclear reactors, theory of the “‘Pinch’’ effect, gas dis- 

(Continued on page 252) 
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Engineering Considerations .. . 
... in Nuclear Reactor Design 


By Alvin M. Weinberg 


Director, Oak Ridge National Laboratory, Oak Ridge, Tenn. 


Tue enormous difficulty of choosing a proper path for 
reactor development is casily seen by estimating the 
number of conceivable reactor types. In Table 1 are 
listed some of the choices which are more or less at the 
disposal of the reactor designer 

The table by no means lists all possible choices; yet, 
the total number of combinations 1s 3 K 2 KX 3& § xX 2 
x 5 900 possible reactors! Of course not all of thes 
are sensible; for example, a fast reactor could hardly be 
cooled with H,O. Even so, there are probably at least 
100 combinations which are not obviously unfeasible. 
The central issue in reactor development 1s to trace out 
of this welter ot possibilities the dozen or so which are 
most likely to succeed. 


operates at thermal efficiency of 35 per cent but fucl 
efficiency of only 1000 kw per kg of plutontum-239 
The electrical output in the one case 1s 2000 kw per kg ot 
U-233, in the other case only 350 kw per kg. It 1s quite 
possible that such a disparity in material efficiencies 
could overcome the economic advantage of high breed 
ing gain and high thermal etliciency in the fast system 
The economic use of very expensive heavy water 
finally depends on the extraordinarily high material 
efficiencies which it makes possible For example, 
because DO absorbs so few neutrons, a chain reaction in 
a solution as dilute as '/» gram of U-233 per liter of DO 
is quite possible. By careful attention to external equip 
ment design, a thermal power output of 20 kw per liter 


Table 1 Choices to Be Made in Reactor Design 


Fertile 

Fuel material Neutron energy Coolant Geometry Moderator 
U-233 Thorium Fast Gras Heterogeneous HO 
U-235 Uranium Resonanc Liquid metal Homogeneous DO 
Pu-239 Slow HO 

DO BeO 

Hydrocarbons ( 

et 


ct 


Fortunately, the nuclear considerations already out 
lined greatly reduce the number of possibilities 
The slow-neutron-breeding cycle almost certainly re 
quires U-233-thorium; the fast neutron cycle can use 
either U-233-thorium or plutonium-239-uranium, but 
the latter has the nuclear advantage 

There are a few general principles which can be used to 
reduce further the number of possibilities. These will 
be discussed, though not in ooh of importance 


Material Efficiency and Thermal Efficiency 


If all else is equal, that reactor plant is best which 
operates at the highest thermal efficiency. However, 
since in each reactor there is always held up a significant 
amount of expensive material either fissionable ma 
terial or moderator and this held-up material represents 
a continuing expense, IC 1S also important CO extract as 
much energy from a given amount of fuel as possible 
The electrical energy extracted per unit amount of fucl 
or expensive moderator might * called the ‘‘material 
efficiency."’ In a chain reactor, high material and ther 
mal efficienc y leads to low over-all power cost 

As an example, consider a water-moderated U-233 
thorium reactor which operates at thermal efficiency -of 
20 per cent and fuel efficiency of 10,000 kw per kg of 
U-233 with, say, a liquid-metal-cooled fast reactor which 

Portion of ‘Survey of Fuel Cycles and Reactor Types,’’ Proceed 
ings of the International Conference on the Peaceful Uses of Atomic 


Energy, Geneva, Switzerland, August, 1955, United Nations, New 
York, N. Y., Paper P/862 USA, vol. 3, pp. 23-25 


Marcu, 1957 


of heavy water or 40,000 kw per kg of U-233 1n a heavy 
water system 1s conceivable 

The choice between gas and liquid coolants in some 
measure hangs on this issue of material versus thermal 
efficiency. For example, the Brookhaven reactor oper 
ates at about 30,000 kw with a loading of about 100 
tons of natural uranium or a material efficiency of 300 
kw per ton of natural uranium, With high-pressure 
water cooling, this could be increased perhaps tenfold 
Thus, although the gas-cooled system may ultimately 
have a higher thermal efficiency, 1ts material efficiency 
can hardly match that of the liquid-cooled systems 
This fact largely accounts for the absence of gas-cooled 
systems in the U.S. reactor-development program 


Homogeneous and Heterogeneous Systems 


The aqueous-homogencous system represents a final 
rationalization of the heterogeneous pressurized-water 
systems; if the fuel elements are made smaller and 
smaller they finally culminate in a dispersion or solution, 
homogencous system 

The advantages of the homogencous systems simple 
chemical processing, good heat transfer, good nuclear 
control—must be weighed against the manifestly forms 
dable problem of containing the radioactivity and the 
related problem of corrosion. From the point of view 
of thermal breeding, U-233-thorium homogeneous sys 
tems have considerable advantage over the hetero 
geneous ones. Certainly the 6 per cent xenon loss 1s 
eliminated, and there 1s a good chance that the remaining 
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fission-product poisons can be removed before they 
become serious, The only nuclear advantage the hetero- 
geneous systems have is the higher fast effect. To 
achieve this, however, requires very close lattice spacing 
and high U-238 or Th-to-fuel ratio. In a power reactor 
like Pressurized Water Reactor (PWR) the close packing 
would make awkward any attempt to segregate coolant 
and moderator, and this would then lead, in the plu- 
tonium system, to the difficuley of low 9 (Pu-239) at high 
temperature 

The advantage of the heterogeneous system — relatively 
secure containment of radioactivity must be weighed 
against the likelihood of achieving high burnup before 
reprocessing. To see the magnitude of this problem 
consider a highly enriched MTR-type breeder in which a 
20 per cent burnup and 25 per cent thermal efficiency ts 
achieved. For every fisstonable atom burned, five 
chemical reprocessings are required. This means that, 
in order for chemical reprocessing to add less than 2 
mills per kwhr to the cost of the electricity, a cost of not 
more than $2.40 per gram can be allowed for each chemi- 
cal and metallurgical recycle. As the technology now 
stands it seems more likely that the chemical costs will 
reach this low value before the metallurgical costs do 
It is basically the belief, that the metallurgical costs if 
not the chemical ones will always be substantial, that 
has motivated the whole homogeneous development 


Fast Reactors Versus Thermal Reactors 


Since both the U-233-Th and the Pu-239-U cycles can 
be used as bases for a fast-neutron-breeding cycle, it may 
not be obvious why there should be any incentive to 
develop thermal U-233-Th breeders. The main reason 
of course is that thermal reactors are intrinsically more 
dilute than are fase reactors; hence the material eth 
ciency of a thermal reactor will almost certainly always 
exceed the material efliciency of a fast reactor. The 
example of the MTR-type breeder compared with the 
fast breeder points up this. Ie may therefore well turn 
out that U-233 will generally be burned in thermal 
neutron reactors even though a somewhat higher breed- 
ing gain ts attainable in the fast reactor 

The engineering problems of the fast reactors center 
mostly around the face that any diluent in the reactor 
tends to decrease the neutron energy while the high n 
(Pu-239) accrues only if the neutron energy ts kept very 
high —of the order of several hundred kv. Diluents in a 
fast breeder are of three kinds: Secructural material, 
coolant, and fertile material. Of the three, the fertile 
material, having the highest inelastic cross section, 1s 
most important. in depressing the neutron spectrum, 
Yet there 1s strong incentive to have a large proportion 
of, say, U-238 atoms to Pu-239 atoms since the larger 
this ratio ts, the longer such a reactor would operate 
before serious radiation damage sets in and reprocessing 
is required. For example, in some fast breeders a U-238 
to-Pu-239 atom ratio of 10:1 ts contemplated. If the 
alloy requires reprocessing after 2 per cent of all its 
atoms are destroyed, 20 per cent of the Pu-239 could be 
burned before each recycle. Thus five chemical and 
metallurgical recycles are required to burn one Pu-239 
atom, and the problem of high reprocessing costs must be 
faced. Of course the large breeding gain in the Pu-239- 
U-238 system tends to offset the economic effect of the 
manifold reprocessings. 

In much the same way there ts a limit to the amount 


of structural and coolant material which the fast system 
can tolerate. Fast reactors always suffer from low ma- 
terial efficiency. Whether this deficiency can be bal- 
anced by the high breeding ratio it is too early to say. 


Will One or Two Reactors Emerge as Unique Choices? 


I think every worker in reactor design must have 
wondered whether, in the long run, any one reactor 
type will emerge as so distinctly superior to the others 
that it will render the rest obsolete. The history of 
hydrocarbon-burning devices suggests that the technol- 
ogy will develop a succession of “‘most desirable”’ 
types; the reciprocating steam engine was followed by 
the steam turbine--which may ultimately be replaced 
by the gas turbine. Within each class say, the steam 
turbine there have been a tremendous development and 
correspondingly high rate of obsolescence; for example, 
the heat rate on the most modern turbines 1s less than 
half the heat rate of turbines only 20 years old 

But the main reason for obsolescence of conventional 
nower-generating devices low thermal efficiency —will 
iardly operate to render nuclear power plants obsolete 
Rather, nuclear plants ought to be much more like hydro- 
electric plants; if they have sufficiently low over-all 


operating costs, and this is a sum of costs determined by 


thermodynamic efficiency, material efficiency, main 
tenance, and so forth, then it is at least not obvious why 
they should become obsolete any more than dams. 

Thus in trying to choose the most likely lines of 
development, the aim will always be to reduce the 
operating costs. It is perhaps on this account that 
ingenuity in the method of heat removal as, ¢.g., in the 
direct boiling scheme, may prove ultimately to be less 
significant than ingenuity in fuel handling ~that schemes 
which aim at low operating costs may be more important 
than schemes aimed at low capital costs. 

What I have said refers mostly to the longrun. Inthe 
meantime, with highly enriched material something of a 
rarity, it is inevitable that power will be extracted from 
the natural uranium systems in more or less conventional 
reactors. Yet once a reactor is constructed with natural 
uranium fuel rods, there will be strong nuclear incentive, 
after the first few loadings with ordinary uranium, to 
switch to the U-233-Th cycle. The strong possibility, 
even in the heterogeneous system, of making the 
U-233-Th thermal system self-sustaining will ever be an 
attractive goal, no matter how’plentiful natural uranium 
may be. Thus it may not really be relevant to argue 
whether breeders ought to be developed as soon as possible 
It seems to me entirely likely that most heterogeneous 
power reactors which begin their lives as thermal, 
natural uranium converters will gradually convert to 
the U-233-Th cycle simply because operation with this 
fuel is probably independent of raw material. 

In any event certainly two nuclear types, the slow 
cycle based on U-233-Th and the fast cycle based on Pu- 
239-U will become accepted reactor types. Beyond 
this -whether the reactors will be homogeneous or 
heterogeneous, whether the moderator ultimately will be 
D.O, beryllium, carbon, or some other, what the coolant 
these are difficult issues whose outcome no one 
can foresee. It is of great advantage to our budding 
technology that it is being pursued——with such little 
overlapping--in so many different countries, for only out 
of such diversity in effort will come the answer to the 
question: “‘Which reactor type is best?” 
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Nuclear Power Plants 


How various nuclear-reactor systems are being ap- 


plied commercially to 


In May, 1954, MecHanicaL ENGINEERING reported the 
Atomic Energy Commission's plans to develop five 
demonstration types of nuclear reactors as part of a five 
year program to arrive at an economical solution to the 
problem of nuclear power. 

Nuclear engineering progress has been so rapid that 
full-scale commercial reactors are now being planned, 
with several under construction, and most of the rest in 
the contract or development stages. 

All five of the reactor types selected for development 
by the AEC in 1954 are represented in six papers pre- 
sented at the 1956 Annual Meeting of THe American 
Society or Mecnanicat Enoineers, and presented here 
in greatly condensed form. 


! By G. R. Milne, Mem. ASME, Consolidated Edison Company, 
New York, N. Y.; and F. R. Ward, The Babcock & Wilcox Company, 
Aromic Energy Division, New York, N. Y. Condensed from ASME 
Paper No. 56 4-167 

Jased on six papers contributed by the Nuclear Enginecring and 
Power Divisions and presented at the Annual Mecting, New York, 
N. Y., November 25-30, 1956, of Tuk American Society or MecHaNnicaL 
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steam generation of electric power 


Indian Point Pressurized-Water 
Reactor 


Tue Consolidated Edison Company of New York plans 
to construct a nuclear steam-electric generating station on 
the east bank of the Hudson River about 24 miles north of 
New York City. The reactor will be a pressurized-watet 
converter type and will be the first commercial unit to use 
thorium as the fertile material to supplement the has 
fuel uranium-235. The heat from the reactor would 
produce 140,000 kw of electric energy if 1t were not super 
heated. However, the saturated steam leaving the 
reactor will be superheated in separate oil fired units re 
sulting in a total capacity of 236,000 kw and in an appre 
ciable decrease in the cost of the plane per unit of Capacity 
and in a substantial decrease in the plant heat rate. It is 
expected that the core will be installed in the reactor in 
the fall of 1959, and full power operation will be attained 
by May, 1960. The results of the study on superheating 
are shown tn Table 1. 
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Table | Estimated Costs and Capacities of Proposed 
Nuclear Power Plant at Indian Point, Buchanan, N. Y. 


Total Plaat Cost 


Case I Case 2 
Super- 
Saturated heated 
steam steam 
Steam pressure at boiler, psig 420 420 
Steam pressure, turbine inlet, psia 405 355 
Steam temperatures, turbine inlet, P 446 1,000 
(sross clectrical output kw 140,000 236,000 
lurbine plant heat rate, Bru/kwhe 12,900 10,700 
Total cost of plant $45,000,000 $55,000,000 
Total plant cost per kw § 322 $ 233 
Incremental Data on Superheating 
Increased capacity due to superheating, kw 96,000 
Increased cost duc to superheating § 10,000,000 
Cost per kw of increased capacity resulting from super 
heating § 104 
Heat rate of incremental capacity due to superheating, 
Beu/kwhe 7,700 
Cost per kw of incremental capacity, adjusted for better 
heat rate, versus heat rate of best conventional station 
of 9900 Bru/kwhe 74 


[he economics of superheating the saturated steam 
from the reactor having a temperature of 446 F at the 
turbine throttle to various temperatures, 860 F, 1000 F, 
and 1050 F were studied. Only the most economic case 
is shown in Table 1, namely, that for 1000 F. The 
steam pressure at the throttle is reduced from 405 psig 
to 355 psig because of the pressure drop in the super- 
heater and piping. 

An examination of Table 1 will show that the addition 
of superheat to the cycle results in an increase in capacity 
from 140,000 kw to 236,000 kw and a reduction in cost 
from $322 per kw for a plant using only nuclear fuel to an 
average cost of $233 per kw for a combination of a nuclear 
boiler and separate oil-fired superheaters. Since the rapid 
= of the system load makes it necessary to continue 
yuilding conventional steam-generating units while ob 
taining experience in building and operating a nuclear 
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Table 2. Estimated Power Production Costs, Indian Point 
Nuclear Power Plant 


Gross reactor capacity 500 
Gross electric capacity~—reactor 140 
superheater 96 
Toral 7% 
Net electric capacity~-reactor 130 
supert cater SY 
oral 219 

Annual net M M W H production (80% LF) 
reactor 910 
superheater 623 


Total 1533 


Annual Costs 
Amount Cents per kwhr 


Fixed charges~-$55,000,000 @ 13.5% $ 7,430,000 0.485 
Fuel—nuclear oil 4,650,000 0.303 
Operation and maintenance 1,500,000 0.100 

Toral 13,580,000 0.888 


unit, the cost of the increased capacity gained by super- 
heating before and after credit for lower heat rate may be 
compared to a cost of $200 per kw for new conventional 
generating capacity in New York City. The use of super- 
heat will also reduce the maintenance costs on the turbine 
as compared to a unit operating on wet steam throughout. 

The cost per kwhr of energy produced by the combina- 
tion nuclear-oil-fired plant 1s shown in Table 2. 

Auxiliary Power Supply. To insure the degree of con- 
tinuity of auxiliary power supply which is essential to 
reactor operation, three normal sources will be provided; 
one from each of the two 138,000-volt transmission lines 
and a third from the terminals of the main turbogenera- 
tor. Furthermore, to provide for the contingency of 
failure of all three of these auxiliary services, an emer- 
gency source will be provided——probably from a small 
steam-driven turbogencrator. 

Operating Features. The reactor will be regulated to 
provide constant steam pressure in the boiler regardless 
of the load on the turbogenerator. This avoids the use of 
a main-line pressure-reducing valve which would other 


Nuclear steam generator, In- 
dian Point Plant. The nuclear 
steam generator comprises 
chiefly the reactor, the neces- 
sary piping and valves, the 
boilers, the circulating pumps, 
the pressurizing system, coolant 
treatment, and make-up sys- 
tems, the fuel-element chang- 
~ ing and discharging equip- 
: ' ment, the shielding, the reac- 

7 tor controls and associated in- 
; strumentation, and the safety 

containment vessels. Its maxi- 
STEAM mum design rating is 500,000 

: GENERATOR kw (heat). The steam pro- 
duced is saturated at 405 psig. 
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Heat balance diagram, Indian | 
Point Plant. The feedwater 8) 
system consists of four stages 
with three closed feedwater 
heaters followed by a deaerat- ‘ { 
ing-type heater for the removal ’ 
the steam cycle exclusive of re- 
actor efficiency is 10,700 Bru REACTOR SECTION BOILER Section 
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wise be necessary if the reactor were controlled for con 
stant reactor temperature. The reactor will also be 
designed so that load may be increased from 15 per cent 
to 100 per cent load over the period of a half hour and 
so that the load may be taken off the unit at the same rate 
Operation below 15 per cent of full load is not contem 
plated because of reactor limitations. 


Reactor Design 


The reactor is an internal thorium thermal converter 
fucled initially with highly enriched U-235 and mod- 
erated and cooled with pressurized light water. The 
active portion of the reactor, the core, is a right cylinder 
about 6 ft in height and about 6 ft in mean diam. The 
core is made up of over one hundred replaceable fucl cle 
ments each of which is square in cross section and con 
tains alternate fuel and fertile plates separated by coolant 
channels. 

The fuel plates consist of uranium-zircaloy core clad 
with zircaloy, and the fertile plates consist of thorium 
core clad with zircaloy. 

Thorium was chosen as the fertile material on the basis 
of its structural properties, its compatibility with 
zircaloy, its low irradiation damage, and its superior 
ability to supplement the original fuel supply. With the 
passage of time, an appreciable portion of U-233 produced 
in the thorium is consumed in situ and the remainder con- 
tributes to the reactivity of the core in a favorable way 

The core is surrounded laterally by a 6-in. water reflec- 
tor and the entire assembly is housed in a thick-walled 
pressure vessel. Steel thermal shields protect the pres 
sure vessel against structural damage and excessive heat 
ing from neutron and gamma flux. A portion of the 
main coolant flow is diverted to cool the thermal shields 
and pressure vessel. 

With about $5 per cent of the core volume filled with 
water and an inventory of about 8275 kg of thorium, 
approximately 275 kg of fully enriched U-235 provide 
sufficient excess fuel to accommodate the various re- 
activity changes. 

Under normal conditions, 120,000 gpm of coolant water 
is passed through the reactor. Flow is upward, and 
single-pass, from four inlet connections in the lower 
section of pressure vessel to four outlet connections in the 
upper section of the vessel. 
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The pressure 1s maintained at 1500 psia, enough to 
xrevent boiling in the core. The coolant temperature 1s 
imited by a maximum fuel-plate surface temperature of 
600 F. Mean reactor-water-outlet temperature ts 510 F 
and mean reactor-water-inlet temperature 1s 480 I 

The average heat flux for full-power operation of a new 
core is about 169,000 Bru per hr per sq ft. This is reduc ed 
somewhat as the production of heat is spread to the 
thorium plates, a since no more than one third of the 
core will be replaced at any time, will probably never 
exceed the initial value 

For proper operation of this reactor, an excess of re 
activity over the cold clean core is required in order 
to compensate the effects of (1) increase in moderator 
(water) temperature, (2) buildup of  fission-product 
poisons, (3) merase of fuel and buildup of hiaioes iso 
topes, and (4) short-time-shutdown buildup of xenon 
135. This excess reactivity is balanced out as required 
by 21 individually driven cross-shaped boron sceel con 
trol rods. The effective part of each rod assembly ts 
about ft long. Hydraulic actuators or electro 
mechanical actuators with external drives and buffer seal 
are under consideration 


Reactor Pressure Vessel and Containment 


The reactor pressure vessel is a cylindrical shell of car 
bon steel about 10 ft in diam and about 30 ft high, The 
inner face of the vessel will be clad with Type 304 stainless 
steel 

The vessel is set vertically in a containment shell. 
A skirt-type support permits temperature expansion of the 
vesse! while holding it firmly in position, The vessel 
will be designed and fabricated in accordance with the 
ASME Boiler and Pressure Vessel Code for a design pres 
sure of 1800 psia, 550 F 

The containment shell will be filled with demineralized 
water to a depth of 18 ft above the closure head of the 
vessel. This water will provide shielding during normal 
operation of the reactor and will also protect manipula- 
tor personnel during fuel-loading and unloading stages. 


Primary Coolant System 


The primary coolant — consists essentially of four 
loops operating in parallel, cach transferring one quarter 
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of the total power generated by fission in the reactor core 
to the steam system. Each loop comprises a boiler, two 
15,000-gpm pumps with associated check valves, 24-in. 
Type 304 stainless-steel pipe, and two remotely operated 
stop valves to permit tsolation of the loop. As has been 
stated, the coolant is demineralized ordinary water under 
a pressure of 1500 psia 


Fuel Elements 


The fuel elements are assemblies of 0.060-in-thick fuel 
plates and 0.080-1n-thick fertile plates alternately 
to provide 0.100-in. water channels ndividual plates 
are about 2'/» 1n. wide and are assembled in two rows in 
order to provide a square cross section with a lateral 
dimension somewhat more than two plate widths. The 
exact dimensions and total number of assemblies depend 
upon the final specifications for control-rod positions. 
All assemblies are of identical dimensions for flexibility 
in the fuel-loading program 


Shielding 


The shielding for the station serves two primary func 
tions: (4) Personnel protection during reactor operation; 
(4) personnel protection during fuel reloading 

Up to six ft of ordinary concrete around the contain- 
ment vessel and part of the reactor service building will be 
provided to protect personnel in the building and general 
area of the nuclear steam generator during reactor opera 
tion. The radiation level at the exterior of the shield 
in most areas will be below 2'/, milliroentgen per hr, but 
in no place will it be higher than 7'/» milliroentgen per 
hr. 

The reactor containment vessel, along with the 
canal above it, holds water to a height of approximately 
20 ft above the reactor vessel. This protects personnel 
from neutron radiation on the crane-bay floor during 
reactor operation and also personnel from 
the decay gamma radiation during the fuel-reloading 
periods 

A perimeter fence surrounding the pone is so located as 
to reduce the radiation level outside of its confines to 
about '/; AEC tolerance. This fulfills the New York 
State regulations concerning radiation protection. 
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Yankee reactor and steam sys- 
tems. Heat generated in the 
reactor is removed by 10° lb per 
hr of water coolant flowing 
longitudinally in a single pass 
along the fuel rods, with local 
boiling but not bulk boiling 
permissible within the core. 
At the heat exchangers, an in- 
termediate cycle carries heat 
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7 to the turbine circuit to prevent 
ts the transfer of radioactivity. 


Yankee Pressurized-Water 
Reactor 


Twetve major New England utilities, producing 90 
per cent of the area's electrical power, have joined in the 
financing of Yankee Atomic Electric Company. The 
company will build a $35-million pressurized-ordinary- 
water, UO,-fucled reactor with 134,000-kw net electrical- 
power output. The major objective ts to make the pres- 
surized-water reactor nearly commercially competitive 
with conventional-type steam plants, without sacrificing 
any of the inherent safety of this reactor type. An ad- 
ditional $5-million preliminary research and develop- 
ment cost will be borne by the AEC, with any excess 
over that sum to be financed by Yankee and Westing- 
house, one of the contractors, according to an agreed 
formula 

The final design will be specified at the completion of 
the Research and Development Program, but the refer- 
ence design follows. The Yankee reactor ts to pro 
duce 480,000 kw of heat power for a plant which will 
generate the 134,000-kw net clectrical output. The 
reactor vessel is made with 8-in-thick 109-1n-ID stain- 
less-clad carbon-steel walls. It weighs about 250 tons 
with head 

The fuel cladding and the structural material of the 
core are stainless steel. The core contains approximately 
60,000 Ib of uranium oxide enriched to approximately 2.6 
atom per cent in the fissionable isotope uranium-235 
The weight of stainless stecl in the core is approxi 
mately 10,000 Ib. The volume ratio of water-to-equiva 
lent uranium metal will be approximately 2.8 

Control is based on control rods for operation and 
chemical control for shutdown from hot to cold. The 
control-rod material 1s nominally a 50 per cent cobalt 
alloy 

The mechanical design is based on a rod type of fuel 
clement packaged into fuel assemblies which can be 
loaded separately into the core for fueling purposes and 
unloaded under water for shielding. 

? Condensed from ‘‘The Yankee Atomic Electric Plant,’ by Glenn A 
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Thermal design considerations are based on 37 X 
10° Ib per hr of water, as the coolant, flowing longitudi- 
nally in a single pass along the fuel rods; a temperature 
limitation in the center of the hottest fuel pellet of 
4000 F; and the restriction that there be no bulk boiling 
in the hottest channel at the operating pressure of 2000 
»s1. Local boiling (surface boiling of the subcooled 
iquid) 1s allowed within the reactor core 

Fuel costs are based on a 10,000-hr core life at full 
power. This corresponds to an average fuel burnup 
of 8000-mw days per metric ton of uranium fuel. Cal 
culated fuel costs per net electric kwhr are approxi- 
mately 3 to § mills. This figure includes fabrication of 
the fuel elements and reprocessing of the irradiated fuel 
elements, the fuel burn-up charge, the fuel depletion 
charge, and a plutonium credit as nearly as can be de 
termined in this new and uncertain cost area. This figure 
also includes the cost of converting the enriched uranium 
hexafluoride to uranium dioxide powder 


Mechanical Design of Core 


The Yankee core approximates in shape a right circular 
cylinder 74 in. in diam and 100 in. high giving a length- 
to-diameter ratio of 1:3. The core consists of four 
substantially identical quadrants containing 19 fuel 
assemblies each, making a total of 76 fuel assemblies in 
the complete core. The fuel assemblies are square in 
cross section and are assembled in a close-pac ked square 
lattice 

The 76 individual, replaceable fuel assemblies are held 
in the core between a lower support and an upper core 
support plate. Holes are provided in both support plates 
for the coolant inlet and discharge nozzles of the separate 
assemblies 

These support plates have, in addition, 32 cross-shaped 
slots to allow passage of the 24 cruciform control rods 
and the 8 cruciform shim clements. The axes of the 
control rods are parallel to the vertical axis of the core; 
the control rods are cach actuated by a separate mecha 
nism above the core. Reactivity of the core may be 
increased by lifting the control rods out of the core in a 
vertical direction 

The core consisting of 76 fuel assemblies is surrounded 
by a form-fitting bafile which confines the flow within 
the fuel-bearing zone. Outside the baffle, and surround- 
ing it, there 1s a core barrel. This is the structural 
member joining the top and bottom support plates. The 
water flowing between the form-fitting baffle and the 
barrel acts as a reflector 


Fuel Assemblies 


The approximately 7'/» 7'/»-1n. fucl assemblies are 
roughly square in cross section. Each fuel assembly has 
a total length of approximately 120 in. and a core (or 
“active’’) length of 102 in. 

The basic element in the fuel assemblies is the 0.3 
in-diam and 0.3-in-high fuel pellet, with 340 pellets 
assembled in a 0.015-in-wall-thickness stainless-steel 
tube to make a fuel rod having an over-all length of 117 
in. and an active fuel length of 102 in 

The fuel rods are assembled on a square lattice with a 
center-to-center distance of 0.420 in. to make a fuel-rod 
bundle. Only two fuel-rod bundle designs are used, 
having 305 and 306 fuel rods, respectively, assembled in a 
square array, 18 & 18. Rods are omitted from this 
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pattern, as required, to provide slots for the passage of 
the blades of the cruciform control rods, thereby reducing 
the number of rods from 324 (the number in a full 18 & 18 
array) co the numbers just given (305 and 306 

The fuel rods are assembled into fuel assemblies by 
brazing or welding to provide the proper spacing between 
rods and to furnish the required structural rigidity to the 
fuel assembly. Tubular spacers or ferrules, approxi 
mately */, in. long, are placed between the fuel rods at 
intervals of 14 in. along the length of the bundle. The 
ferrules in adjacent water channels are staggered to mint 
mize the obstruction to the flow of coolant along the fuel 


rds 


Control 


Control of the Yankee plant will probably be so ar 
ranged as to keep the average temperature of the reactor 
constant although other systems are also being investi 
gated 

Control is implemented by using neutron-absorbing 
control rods during operation and a neutron-absorb 
ing chemical compound dissolved in the primary-loop 
water for shutting down from hot to cold 

The cruciform control rods, 24 in number, are of the 
poison type with extensions of low-neutron-al — 
cross-section material which will act as guides and pre 
vent the formation of a ‘‘water hole’’ in the core when a 
poison section is withdrawn, The poison material for 
the control rods has been specified, norminally, as Haynes 
25 alloy. This material produces a control rod with an 
effectiveness approximately 70 per cent of that of a 
‘“*black’’ material; that is, a material which absorbs all 
neutrons incident upon it De velopment ot a satis 
factory black control rod for the Yankee core 1s the ob 
jective of one of the major Research and Development 
Programs. The material for the rod extensions 1s zir 
caloy 2 
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Yankee reactor containment building seen in horizontal 
cross section. The four identical primary coolant loops 
radiating from the central reactor are individually shielded to 
permit partial shutdown for maintenance work. Missile 
and biological shielding are provided, and a 125-ft-diam 
steel vapor containment shell will prevent the spread of 
radioisotopes in case of accident. 
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In the Yankee core, the number of types of fucl as- 
semblies ts limited to two in order to provide maximum 
flexibility in the interchange of fuel elements within the 
core during reloading. This results in a core design 
having 32 cruciform slots of which only 24 are occupied 
by control rods. The remaining 8 cruciform slots may 
be used for shim elements. The shim elements may be 
either a poison or fuel type; that is, the cruciform cle 
ments may be made of a nuclear poison material or may 
be built up of fuel rods. If no reactivity effect from the 
shim clements 1s desired, they may be constructed of 
zircaloy-2. In this case, the nuclear effect of the shim 
clements would be to eliminate the undesirable neutron 
flux peaking which would occur were the water not 
excluded from the slot. The shim elements also restrict 
the by-pass coolant flow 

The worth of a central black control rod in the refer 
ence core has been calculated. No interaction effects 
are assumed, and the worth of eccentric rods is assumed 
to vary as Jo’ (Br) where Jo (Br) is the primary mode of 
the thermal-flux distribution. If prose alloy rods are 
used, the total worth of 24 rods will be reduced approx: 
mately 25 percent. The chemical shutdown system used 
is sufficient to control the reactor from hot to cold. The 
decrease in reactivity due to fuel burnout for two-cycle 
loading will be about half thae for single loading 
The solubility of ammonium pentaborate, (NH4)2BwO;s, 
5H,O ts 9.6 gm per 100 ml of cold water 

Six hundred ppm of natural boron in the coolant ts 
equal to approximately 6 per cent in reactivity 


Thermal and Hydraulic Design 


This thermal and hydraulic design of the Yankee re 
actor was developed on the basis of the following as 
sumptions 

(4) Steam conditions at full load at the outlet of the 
steam generator are §20 psia, 471 F; the log-mean-tem- 
perature difference in the steam generator 1s 31.2 F at 
full load. Coolant flow of 37 & 10° Ib water per hr. 

(4) Local botling (surface boiling of the subcooled 
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liquid) but not bulk boiling is permissible within the 
core. 

(c) The hot-channel factors must varia- 
tions in the thermal requirements in the core due to the 
variations in dimensions, flow distribution, and both 
normal and perturbed neutron flux 


recognize 


Dresden Boiling-Water Reactor 


Tue $45-million Dresden Nuclear Power Station, a 
dual-cycle boiling-water UO:-fueled reactor, will be built 
in Illinois, 50 miles southwest of Chicago, adjacent to 
the Des Plaines and Kankakee Rivers 

Financing is being provided solely by private industry. 
The group ts composed of: American Gas and Electric, 
Bechtel Corporation, Central Illinois Light Company, 
Commonwealth Edison Company, Illinois Power Com- 
pany, Kansas City Power & Light Company, Pacific Gas 
& Electric Company, and Union Electric Company of 
Missouri 

The design of the Dresden Plant 1s based on a judicious 
combination of long-established practice and conditions 
sufficiently advanced to make a substantial contribution 
to the art. Many of the decisions made in establisning 
the design are based on a desire to keep it as simple as 
possible, with a minimum of equipment, and to take ad 
vantage of the inherent stability, simplicity, and safety 
of the dual-cycle boiling-water reactor 

The fundamental design objectives are: 180,000 kw 
net electrical output at 85 per cent power factor and 75 F 
condenser cooling water; capability for operation at 60 
per cent Capacity factor; total energy costs Spence in 
mately comparable to those of the most efficient plants in 
the Commonwealth Edison System. Basic criteria were 
developed after initial studies to guide the design work 
had been made. 

* Condensed from “The Dresden Nuclear Power Station,’’ by J. R 
Wolcott; V. A. Elliott, Mem. ASME; E. P. Peabody; G. M. Roy; 


J. L. Schanz, Assoc. Mem. ASME; and G all of the Atomic 
Company; ASME 
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Dresden Nuclear Power Sta- 
tion. The 180,000-kw boiling- 
water reactor and its related 
components will be contained 
in a steel sphere 190 ft in diam 
which will contain contamina- 
tion in the unlikely event of a 
major disaster. Adjoining 
buildings will house the tur- 
bine generator and fuel-han- 
dling facilities. The major 
items of equipment in the re- 
actor building are the reactor 
vessel, the primary-steam drum, 
secondary-steam generators, the 
recirculating pumps, and the 
main biological shielding. The 
steam-water mixture produced 
in the reactor vessel flows 
through the riser pipes to the 
primary drum which is cen- 
trally located approximately 85 
ft above the reactor vessel. The 
downcomers feed two lower 
headers which in turn supply 
the pumps and secondary-steam 
generators. 
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Maximum critical reactor parameters are: (4) 300,000 

Bru per hr per sq ft maximum fuel clement, heat flux; 
b) 3000 F uranium-oxide fuel temperature; (c) 2.5 per 
cent reactivity compensated by steam voids in the reactor 
moderator. 

The dual-cycle boiling-water reactor was selected as 
the best solution to these design requirements. The 
dual-cycle approach ts to remove as much energy as pos 
sible by boiling in the upper part of the reactor without 
exceeding the limit of reactivity for good stability. A 
simplified flow diagram of this cycle is shown. The boil 
ing portion is controlled by the degree of subcooling at 
the inlet to the reactor 

To accomplish this, the steam-water mixture ts sent to 
a separating drum, and the steam, essentially at reactor 
pressure, then flows directly to the turbine. The satu 
rated water flows from the drum through heat exchangers 
where some energy 1s removed to produce steam at a 
somewhat lower pressure. This secondary steam 1s ad 
mitted to a lower stage of the turbine. The fraction 
of energy removed by the heat exchangers controls the 
temperature of the water returned to the reactor. 

As would be expected, the heat rate of the dual cycle 1s 
contingent upon the primary steam pressure and the per 
centage of power which is removed as primary steam 
Primary pressures of 600 and 1000 psig were considered 
The higher value was selected as fuel savings from a 10 
per cent improvement in heat rate outweighed higher 
capital cost. Surface-temperature limitations of the fuel 
elements made consideration of higher pressures un 
favorable. The net station heat rate for the 1000-psig 
system is calculated to be 11,893 Beu per kwhr; for the 
600-psig system, 13,150 Bru per kwhr 

Existing fabrication and transportation facilities limit 
the diameter of the vessel containing the nuclear core to 
slightly over 12 ft for a 1000-psig system. Various me- 
chanical problems make a core length greater than 10 ft 
undesirable. Balancing these various factors to obtain 
optimum conditions results in a core approximately 10 
fe in diam with an active length of 9 ft and composed 
of approximately 700 fuel channels 


Reactor System 


In describing the reactor system, reference is made to 
the figure. Energy produced in the reactor core 1s ab 
sorbed by water flowing through the fuel channels 
The resulting steam-water mixture then flows to an ex 
ternal separating drum. Sufficient drum internals are 
furnished to give the desired purity of the steam flowing 
to the turbine. Good separation 1s also required to 
eliminate the possibility of cavitation in the recirculating 
pumps. 

The water from the separating drum is pumped through 
the secondary steam generators which extract heat from 
the fluid. This produces secondary steam and cools the 
water to give the desired subcooling before returning 
it to the reactor vessel. There are four separate recir 
culation loops, as can be seen. Each of these loops con 
sists of a secondary-steam generator, recirculating pump, 
and secondary valving, and can be isolated as a unit in a 
separate shielded compartment. After a unit is tsolated 
from the remainder of the system, maintenance in the 
individual cells can be performed on an 8-hr basis. The 
plant is capable of stable operation with one or two of the 
secondary loops completely out of service 

The primary-steam drum is sized to provide approxi 
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Simplified flow diagram of the Dresden Nuclear Power Station, 
The dual-cycle approach is to remove as much energy as 
possible by boiling in the upper part of the reactor vessel 
without exceeding the limit of reactivity for good stability. 
The boiling portion is controlled by the degree of subcooling 
at the inlet to the reactor. To accomplish this, the steam-water 
mixture is sent to a separating drum, and the steam, essentially 
at reactor pressure, then flows from the drum through heat 
exchangers where some energy is removed to produce steam 
at 4 somewhat lower pressure. This secondary steam is ad- 
mitted to a lower stage of the turbine. The fraction of energy 
removed by the heat exchangers controls the temperature of 
the water returned to the reactor. 


mately 1700 cu ft of water-storage volume. It 1s ap 
proximately 8'/, ft in diam and 60 ft long. The drum 
serves the dual role of reservoir and separating device 
The drum size is determined by surges between the rea 
tor vessel and the drum during transient conditions 
rather than on a steam-water separation basis alone 
Steam-water separation ts accomplished by using con 
ventional separator devices. The high drum arrange 
ment produces good natural circulation characteristics 
and increases the available NPSH on the pumps 

The reactor core is a honeycomb structure of square 
zircaloy-2 channels approx 3°/, in. on the side bach 
channel which does not contain a control rod has 25 
round fuel rods, of approx '/, in. diam, arranged in a 
square lattice. Control-rod-bearing channels contain 
16 fuel rods with 9 rods displaced by the poison-type 
control rod. 

The basic fuel is slightly enriched UO, fabricated as a 
sintered solid and in the form of a cylindrical pellet. A 
series of these pellets are encased in a zircaloy-2 tubular 
jacket to form a rod 

The self-regulation control feature of the dual-cycle 
boiling-water reactor does not eliminate the necessity 
for a control-rod system to operate when control by 
steam void formation is not available, t.¢., during startup 
or shutdown, to provide a system of rapid shutdown 
(scram); to provide a means of controlling the neutron 
flux distribution in the core; to regulate the ratio of pri 
Mary steam to secondary steam, and to compensate for 
long-term reactivity changes in the core due to burn-up 
and fission-product poisoning. Normally, only one con 
trol rod operates at a time, but during scram all 43 can 
he rapidly. 
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Enrico Fermi Fast-Breeder 
Reactor 


Tue Enrico Fermi Nuclear Power Plant near Monroe, 
Michigan, will convert nuclear energy into electricity 
through the use of a liquid-metal-cooled, fast-neutron- 
breeder reactor, and a 156,000-kw 1800-rpm_ turbine 
generator 

The fast-breeder type of reactor was chosen for this 
lant because such a reactor offers the attractive possi 
ulity of utilizing low-cost nuclear fuel in the form of 
abundantly occurring uranium-238 and thorium. The 
use of liquid sodium as the reactor coolant permits high 
temperature operation without encountering, at the same 
time, high coolant-system pressures. Utilization of heat 
of fission at high thermal efficiency, therefore, can be 
attained 

In general, the core of a fast-breeder reactor will be 
of relatively small size. The core of the reactor for the 
Enrico Fermt Nuclear Power Plant is no exception and 
will consist of a urantum-molybdenum alloy enriched; 
enrichment ts slightly more than 35 times that of natu 
rally occurring uranium. Ultimately, all fase breeders 
are expected to use plutonium or uranium-2}3}3 as fuel, but 
both of these nuclear fuels are man-made, and neither 
fucl-element technology nor the supply of these more 
desirable fuels is sufficient at the present time to permit 
the building of a large power reactor 

The cost of the Enrico Fermi Nuclear Power Plant is 
estimated now to be $54 million. Of this amount, $30 
million will be spent on the nuclear reactor and its auxil- 
iaries, $14 million will be spent on the steam-clectric- 
generating facility, and $10 million wall be spent on re- 
search and development and on business expenses during 
construction 


Organizational Arrangements 


Power Reactor Development Company, a nonprofit 
membership corporation organized under the laws of the 
Seate of Michigan, will finance, design, build, own, and 
operate the nuclear portion of the Enrico Fermi Nuclear 
Power Plant 

Atomic Power Development Associates, a nonprofit 
New York membership corporation will, as a contractor, 
furnish PRDC with a final design for the reactor proper 
and for the primary coolant loop 

Simultaneous with the construction of the PRDC 
reactor plant, The Detroit Edison Company will, at its 
own expense, construct the electric-generating facilities. 
A contract providing for the purchase of steam by The 
Detroit Edison Company has been negotiated recently 
with PRIX The contract is predicated on the principle 
that Detroit Edison at the Fermi Plant should produce 
xower at the bus bar at the same cost that might be 
incurred in a modern plant which it is currently build- 
ing 
The assistance of the Atomic Energy Commission has 
been requested specifically as follows: (4) Certain research 
and development work including the performance of a 
critical experiment and certain mate irradiation tests 


* Condensed from “Enrico Fermi Atomic Power Plant,’ by John I 


Anderson, Power Reactor Development Company; Weymouth N 
McDaniel, Assoc. Mem. ASME, Atomic Power Development Asso 
ciates, Inc and Charles M. Heidel, The Detroit Edison Company, 


ASME Paper No. 56--A-168 
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INTERMEDIATE HEAT EXCHANGER 


Heat-utilization system of the Enrico Fermi Nuclear Power 
Plant. Heat removed from the reactor core and blanket by 
the primary-system sodium coolant is transferred to secondary 
sodium coolant in intermediate heat exchangers and finally to 
water and steam in once-through-type generators. There are 
actually three primary and three secondary loops arranged 
radially. The use of the intermediate sodium coolant pre- 
vents radioactivation of the water or steam systems, permitting 
them to be of conventional design. 


in its facilities. (6) A reasonable amount of consulting 
service and assistance in the training of operating and 
maintenance personnel. (¢) Supply of the special nuclear 
material required and waiver of use charges for a period 
of five years. (da) All reprocessing services required, 
to be furnished on a negotiated price basis, except the 
fabrication from raw materials of core and blanket ele 
ments. 


Reactor Plant Design 


The reactor 1s designed for an initial heat output of 
300 mw, with 268 mw being released in the reactor core 
and 32 mw in the blanket. Ultimately, it 1s expected 
that the total heat output will be 430 mw. Initial burn- 
up of the fuel is set at 1 per cent of the total atoms of 
fuel alloy. The total sodium-coolant flow rate is 13,200, 
000 Ib per hr, resulting in an average coolant temperature 
rise across the reactor for 300 mw of 250 F. The sodium 
coolant temperatures for this case are 550 F at the inlet 
and 800 F at the outlet. 

Heat is removed from the reactor core and blanket 
by the primary-system sodium coolant. It 1s transferred 
to secondary sodium coolant in intermediate heat ex 
changers, and finally transferred to water and steam in 
once-through-type steam generators. There are three 
primary-coolant loops and three secondary-coolant loops 
By using a secondary, or intermediate, sodium system, 
there is no possibility of producing radioactivity in the 
water or steam systems, and these systems can be of 
conventional design 

Core and Blanket Subassemblies. The reactor proper con 
sists of 91 core subassemblies, 546 radial-blanket sub 
assemblies, and 10 control rods, all arranged to approxi 
mate a right circular cylinder about 80 in. in diameter 
and 70 in. in height. The core contains the enriched 
uranium-235§ alloy. It is also approximately a right cir 
cular cylinder, 31 in. in diameter and 31 in. high, and ts 
located in the center of the reactor proper. 

Sodium coolant flows upward through both core and 
radial-blanket subassemblies with 90 per cent of the total 
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coolant fiow being directed through the core sub- 
assemblies and 7 per cent through the radial-blanket 
subassemblies. The remaining 3 per cent of the coolant 
is distributed to the control rods, to the thermal shield, 
and to an allowance for by-pass leakage 

Design. A core subassembly consists of a 314, \¢-in- 
long fuel section, positioned between an upper-axial- 
blanket section and a lower-axial-blanket section. The 
fucl section contains 144 pin-type fucl elements arranged 
on a square pitch of 0.1917 in 

The 0,158-in-OD fuel pins are clad with 0.004-1n-thick 
zirconium, metallurgically bonded to uranium-10-weight- 
per-cent-molybdenum fuel alloy.  Stainless-steel wires, 
disposed at 2-in. intervals along the length of the fuel 
section, provide spacing between individual fuel pins. 
The lower end of the fuel pin ts anchored, but the upper 
end 1s free to expand in length because of temperature 
changes or irradiation damage. A_thin-wall sheath 
around the bundle of 144 fuel pins is designed to provide 
for reduced temperature gradients from one side of the 
subassembly wrapper to the other. Sodium coolant flows 
in the space between the heavy-wall square wrapper tube 
and the thin-wall metal sheath. Separation of the two 
walls is accomplished by the use of spiral-wound stain 
less-steel wire 

The axial-blanket elements are 0.456-in-diam unalloyed 
uranium pins, clad in stainless-steel tubes 0.484-1n-OD 
with a 0.010-in-thick wall. The radial clearance of 
0.004 in. between the uranium and the tube ts filled with 
sodium to provide a low-resistance thermal bond. The 
clad pins are held in position in the subassembly by grids 
located at the bottom and at the top of each axial- 
blanket section. Allowance for growth in length of 
the uranium due to thermal cycling and irradiation dam 
age is provided inside the closed cladding tube in the 
form of low-pressure inert-gas space 

The radial-blanket subassemblies have essentially the 
same external dimensions and features as the core sub 
assemblies. The radial-blanket elements are 0.145-1n 
diam unalloyed-uranium pins, placed in 0.010-in-thick- 
wall stainless-steel tube measuring 0.443-in-OD. As in 
the case of the axtal-blanket element, the radial clearance 
of 0.004 in. between the uranium and the cladding tube 
is filled with sodium to provide a good heat-transfer bond. 

Control Rods. Space is provided in the central part of 
the reactor core for 10 control rods, eight safety rods, 
and two shim rods. All contain the nuclear poison 
boron carbide. Since naturally occurring boron is in 
sufficient as a poison for fast reactors, the boron carbide 
in the control rods must be enriched with boron-10 
Isotope 

The operational, or poised, position of the safety rods 
is in the upper portion of the axial blanket, where they 
are held by a mechanical latch. Whena scram shutdown 
is required, the safety (scram) rods are released by the 
latch and are accelerated into position in the core by both 
gravity and coiled springs. Deceleration is accomplished 
by dashpots at the end of the scram-rod travel. The 
total scram time is less than one second and includes 
delatching, acceleration through the upper axial blanket, 
and movement into the core itself 

Reactor Vessel. Core and blanket subassemblies, control 
rods, and thermal-shield subassemblies are contained 
within a 2-in-thick stainless-steel reactor vessel 

The vessel is penetrated in its upper part by three 30 
in-diam sodium-coolant outlet nozzles, three 1-in-diam 
siphon-break nozzles, and one 2-in. overflow nozzle 
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Three 14-in-diam core coolant inlet nozzles, three 6-1n 
radial-blanket coolant inlet nozzles, and one 2-1n-diam 
drain nozzle penetrate the reactor vessel near its lower 
end. The core and radial-blanket coolant supplies are 
at different pressures, and enter the porn Dh parts 
of the reactor by separate passages in the reactor-vessel 
plenum region. By using low-pressure coolant in the 
radial blanket, no hold-down of these subassemblies ts 
m-quired their own weight being sufficient to exceed the 
ifting force of the tlowing coolant 

In the core area, because the sodium-coolant velocity ts 
approximately 30 ft per sec, the fluid-lifting force exceeds 
the weight of a core subassembly by a factor of three or 
four. A subassembly hold-down plate, operated me 
chanically from above through the median of a large, 
stiff, vertical shaft, prevents lifting of any part of the re 
actor core. This hold-down plate also serves to position 
accurately the upper ends of the core subassemblies, and 
to align the control rods at a point just above the reactor 
proper 

Core, radial-blanket, and thermal-shicld subassemblies 
as well as control-rod thimbles, are supported at their 
lower extremities by two accurately drilled support and 
positioning plates, one located 18 in above the other 
These two plates are tied together structurally and are 
supported ultimately by the reactor-vessel walls 

The two rows of thermal-shicld subassemblies provide 
part of the neutron shielding for the reactor-vessel wall 
Additional neutron and thermal shielding 1s installed in 
the form of permanent concentric steel cylinders. The 
quantity of neutron shielding 1s such that the reactor 
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The 2-in-thick stainless-steel Enrico Fermi reactor vessel con- 
tains the core and blanket subassemblies, control rods, and 
thermal-shield subassemblies. The vessel is penetrated in its 
upper part by sodium-coolant outlet nozzles, siphon-break 
nozzles, and an overflow nozzle. Coolant inlet nozzles for the 
core and blanket, and a drain nozzle penetrate the reactor ves- 
sel near its lower end. 
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vessel itself never accumulates more than 10** nvt of 
neutrons above 0.1 Mev. The cylindrical shields are 
subdivided into thin sheets to prevent the vessel from 
experiencing adverse thermal shocks due to inadvertent 
reactor scrams or other temperature transients. 

A secondary containment vessel, also called the primary 
shield tank, surrounds the reactor vessel, the rotating 
plug and the pare of the reactor vessel immediately ad 
jacent toit, and the transfer rotor container. Within the 
annular space between the reactor vessel and the second 
ary containment vessel are structural-steel supports for 
the reactor vessel, the neutron-thermalizing a absorb 
ing shield, the gamma shield, and the neutron-flux 
counters. An important function of- the secondary 
containment vessel is the containment of sodium coolant 
in the unlikely event that a leak should occur in the re 
actor vessel 

Type 304 stainless steel is used throughout the primary 
system to contain sodium coolant. Type 347 stainless 
steel is used for the subassembly support plates. Prac 
tically every accepted test for quality of work will be 
utilized in order to provide a mechanically strong and 
leak-tight reactor vessel. Where materials will be 
subjected to radiation damage, surveillance specimens 
will be used to keep a continual check on the properties 
of the structural material 

Borated graphite will be installed in the annulus be 
tween the secondary containment vessel and the reactor 
vessel, Construction of this graphite shield will be 
such as to minimize the problems of energy release and 
dimensional growth. Inert gas will be used to cool the 
graphite. 

Fuel Cycle. Probably the most serious economic prob 
lem facing the fast-breeder reactor is the necessity for 
frequent reconstitution of the fuel and the necessity for 
processing both fuel and blanket materials for bred 
plutonium. Both reconstitution and plutonium separa 
tion, in the case of the Fermi Plant, will be accomplished 
through use of aqueous chemistry in existing AEC facili 
ties. Some modification of parts of the AEC processing 
plants may be necessary to get the metallurgically bonded 
zirconium-clad fuel pins into solution 

The conversion of an aqueous solution of plutonium to 
metal appears now to be a significant, but not very well 
defined, factor in the economics of plutonium recovery 
The same statement holds true for the aqueous solution 
to-metal conversion of enriched uranium 

lhe fast-breeder reactor for the Fermi power plant con 
tains about one atom of uranium-2}5 in the fuel alloy for 
every six total atoms present. With | per cent burnup of 
the total atoms in the fuel alloy permitted before radia 
tion damage necessitates reconstitution of the fuel, about 
§ per cent of the uranium-235 will have been destroyed 
Thus, a fissionable uranium-235 atom may have to be 
reprocessed on the order of 20 times before it is finally 
consumed, There are large charges associated with this 
much reprocessing, particularly with respect to inventory 
chemical losses, and the conversion-to-metal step 


Turbine-Generator Plant Design 


The Power Reactor Development Company will 
initially supply Detroit Edison with 1,015,000 Ib per hr 
of steam at 600 psia and 755 F. The Detroit Edison Com- 
pany has contracted to return feedwater at 400 F. After 
a two-year period, PRDC will provide 1,470,000 Ib per 
hr of steam at 900 psia and 820 F. The Detroit Eilison 
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Company must return feedwater for this flow condition 
at430F. The turbine and all auxiliaries will be designed 
for the latter conditions. 


P. A. R. Homogeneous Reactor 


Tue Pennsylvania Advanced Reactor Project is a major 
development effort jointly sponsored by Westinghouse 
Electric Corporation and the Pennsylvania Power and 
Light Company. Its function ts to carry out the experi- 
mental and analytical studies leading to the design of an 
aqueous homogencous reactor plant having an electrical 
output of 150,000 kw. This plant ts to operate on the 
PP&L system in castern Pennsylvania and 1s planned to 
be in operation by 1962 


Aqueous Homogeneous-Reactor Types 


The words “‘aqueous homogencous-reactor concept™’ 
encompass a great varicty of systems which have been 
proposed to date, many of which have been acti» ly 
studied,®7* and a brief review is worth while. In 
many reactor types, the fuel, moderator, and coolant 
are physically separate and distince. In the aqueous 
homogeneous reactor they are all intimately mixed. 
The moderator, either or D.O, carries the fissitonable 
material in either solution or suspension, and the whole 
circulates through a piping — consisting of a 
reactor vessel, a heat exchanger, and a pump 

The reactor vessel is of such size that the quantity of 
fuel contained is equivalent to a critical mass and thus 
can sustain the fission process. The heated liquid ts 
sumped to the heat exchanger where it gives up its 
~ to form steam in the secondary system and then is 
returned to the vessel to repeat the cycle. In contrast 
to the fixed-fuel type of reactor, the homogencous 
system offers a number of important advantages. The 
problem of transferring heat at very high fluxes from fuel 
through cladding to coolant is obviated. Because of 
the absence of structural material within the core, more 
efficient use can be made of the neutrons born in fission. 
As the fucl is consumed, the fission products can be 
removed and fresh fuel added continuously, in contrast 
to the down time required by solid-fuel reactors. Be- 
cause fuel as well as moderator decreases in density with 
an increase in temperature, the homogeneous reactor 
can be inherently more stable with respect to power 
surges. 

“Simple Burner.’ The first of four types of homogene 
ous systems under consideration is a ‘‘simple burner’’ in 
which the fuel is highly enriched uranium-2}35 as a solu- 


Condensed from P. A. R. Homogeneous Reactor Project,’’ by 
W. E. Johnson and D. H. Fax, Westinghouse Electric Corporation, 
Commercial Atomic Power Activities, Pittsburgh, Pa.; and S. ¢ 
Townsend, Atomic Power Department, Pennsylvania Power and Light 
Company, Allentown, Pa.; ASME Paper No. 56—A-170 

* ‘Aqueous Homogeneous Reactors for Central Station Power,’ 
by R. B. Briggs, presented at the Annual Meeting, Chicago, Ill., Nov 
13-18, 1955, of Tue American Socizty or Mecuanicar ENGINEERS 

’**Aqueous Homogeneous Power Reactors,’’ by R. B. Briggs and 
]. A. Swartout, Proceedings of the International Conference on the 
Peaceful Uses of Atomic Energy, Geneva, Switzerland, August, 1955, 
United Nations, New York, N. Y., paper P/496 USA, vol. 3, pp. 175 
187 

* *'The Homogeneous Reactor Test,’’ by S. E. Beall and J. A. Swart- 
out, Proceedings of the International Conference on the Peaceful Uses of 
Aromic Energy, Geneva, Switzerland, August, 1955, United Nations, 
New York, N. Y., paper P/498 USA, vol. 3, pp 263-282 
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tion of uranyl! sulphate. Since no fertile material such as 
uranium-238 1s present, no Conversion or production of 
additional fissionable material can occur, hence the 
name burner.’" The plant costs for this process 
would pro vably be the lowest of the four considered, 
but since highly enriched fuel is burned, the resulting 
total energy costs would be prohibitive in most cases. 

‘Heavy Solution."’. The high fuel cost encountered in the 
first type could be reduced if it were possible to use 
slightly enriched uranium as the fuel. In this case the 
fission neutrons captured by the U-238 could be used to 
produce plutonium, which in turn could be used as fuel 
or sold as a by-product. To make this system economi- 
cally feasible, very high concentrations of uranyl! sulphate 
are required, hence the name ‘“‘heavy-solution”’ type. 
The heavy solutions used to date are extremely corrosive 
and have severe limitations with respect to thermal 
stability. While under active study at Oak Ridge 
National Laboratory and elsewhere, they do not appear 
technically feasible for construction in the italia 
future 

‘'Single-Region"’ Slurry Reactor. The third type would 
be similar to the second but operate on the thorium 
uranium cycle rather than on the better-known uranium- 
plutonium cycle. Thorium-232, upon capture of a 
neutron converts to U-233 which is fissionable and 
could in turn be used as fuel or sold as a by-product 
Unfortunately, the only soluble thorium compounds are 
not stable at reactor temperature and radiation condi 
tions, and cannot be used as reactor fuels 

Thorium oxide, on the other hand, ts quite stable 
The principal difficulty is that the primary system and 
most of the auxiliaries must be designed to pump and 
handle a quasi-homogeneous suspension or slurry. 
There are at least two ways of building a slurry reactor 
In the first of these, the thorium and uranium are in 
timately mixed and, to distinguish it from its counter 
part, is called the ‘‘single-region”™’ slurry reactor. 

"'Two-Region"’ Slurry Reactor. The fourth and last type 
is the ‘‘two-region’’ reactor. The reactor proper 
consists of a central-core region, or seed, of highly 
enriched uranyl sulphate surrounded by a circulating 
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blanket of thorium oxide slurry, and separated from 
it by a core liner. The major fraction of the fission 
heat is released in the core region; and neutrons, pass 
ing through the core liner, bring about conversion in the 
blanket 

The P.A.R. Project is concerned primarily with these 
latter two types, the single-region slurry reactor and 
the two-region reactor. Both have excellent possibili 
ties of being breeder reactors and thereby attaining what 
so many people thought was the main attraction of 
nuclear power —-zero or nearly zero fuel cost. If the 
capital and operating costs can be kept low enough, 
competitive power is at hand 


P.A.R. Project Objectives and Organization 


The primary objective of the P.A.R. Project today 1s to 
investigate and compare these two types of plants as to 
technical feasibility problems yet to be solved and 
economics, and to select one for detatled design and con 
struction as Phase 2 of the program 

The work falls naturally into three major categories 
The determination of the physical and chemical proper 
ties of thorium and uranium slurries; the development of 
plant components; plant design and layout 

Chemical reprocessing of spent fuel 1s an important 
aspect of any reactor. The Union Carbide Nuclear 
Company was interested in studying various possibili 
ties, and early in the life of the P.A.R. Project became a 
third partner to the agreement 

A total of 61 PP&L, UCNC, and Westinghouse engi 
neers and scientists, and 18 technicians are working 
full time on the project, not including the Stone & 
Webster group, other Westinghouse Divisions, or other 
vendors 


Reference Design One 


By the time the Project was six months old, it became 
quite apparent that we could not afford the luxury of 
studying reactor physics, systems engineering, com 
ponent design all plant layout, and maintenance as 


243 


- 
| | 
. 
* 


separate and discrete problems for two years and hope 
to put together, at the very end of Phase 1, the best plant 
with which to enter Phase 2 of the project. A series of 
Reference Designs was instituted to co-ordinate the 
studies of our several groups insuring that at the end of 
Phase 1 a body of self-consistent information will be 
available 

The first of these is a single-region slurry reactor 
which circulates a mixed oxide slurry of a concentra 
tion of about 260 gm per kg of D,O, corresponding to 
a solids concentration of about 3 per cent by volume. 
In the reactor vessel, the fission process releases 550,000 
kw of thermal power, which in turn yields 150 electrical 
megawatts through an over-all thermal efficiency of about 
27.5 per cent. The pressure vessel has a 15-ft OD and a 
wall thickness of 6in. Just inside the wall are a number 
of thermal shields which absorb the major fraction of 
the gamma radiation issuing from the core. These are 
cooled by a portion of the main slurry stream which also 
reduces the thermal stresses in the pressure-vessel 
wall, 

The electrically heated pressurizer maintains a system 
pressure of ae which 1s well above the vapor pres 
sure of the fluid in the primary loop. The pressurizer 
contains only D,O and ts separated from the surge 
chamber by a steam space, avoiding the caking which 
would probably result were the slurry itself to be 
boiled 

Leaving the reactor vessel, the slurry branches into 
four parallel identical loops. Each of the loops can be 
isolated from the reactor by two pairs of dual stop valves 
to permit certain types of remote maintenance to be 
performed without shutting down the entire plant. In 
the reactor vessel, part of the kinetic energy of the 
fission fragments is absorbed by water molecules which 
are dissociated into deuterium and oxygen in the proc- 
ess. The major part of these radiolytic gases is re 
combined internally through the action of a suitable 
catalytic agent. About 10 per cent is left unrecombined 
in order to help sweep out the gaseous fission products, 
principally xenon, which would otherwise lessen the 
efthicrency of the neutron utilization. These gases are 
removed from the main stream in the Zas separator, 
which consists of a set of vanes to produce a centrifugal 
field and a second set designed to recover the major part 
of this rotational kinetic energy. The slurry gives up 
its heat in the steam generators and 1s returned to the 
reactor vessel by the hermetically sealed canned-motor 
pumps, one in cach of the four parallel loops 

Several fluid streams enter and leave the primary 
system. The largest single stream is the mixture of 
gases and vapor leaving the gas separators. A small 
stream of D,O 1s iestakenad at the motor end of each 
primary pump to maintain the bearings free of slurry 
A second small stream of water goes to the steam pres 
surizer to compensate for condensation at the slightly 
colder interface in the surge chamber. A very small 
stream is bled from the primary loop to the chemical 
processing plant where the nongascous fission products 
are removed and make-up fuel added. The reconstituted 
slurry, together with the balance of the recombined 
deuterium and oxygen which had been removed in the 
gas separator, re-enter the system near the suction of the 
primary pumps. 

The xenon and krypton born in the fission process 
are held up on charcoal beds in the off-gas system until 
their radioactivity has decayed sufficiently so that, when 
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diluted, they may be vented to the atmosphere. The 
off-gas = performs the same function for gases 
generated in the chemical processing plant. 


Development Program 


Without doubt, the most formidable problem that 
arises in connection with the homogeneous reactor plant 
is that of maintenance. Not only ts the radioactivity of 
the fuel transported throughout most of the reactor plant 
intense, but those components in the primary system, 
which are exposed to the delayed neutron emission, 
become radioactive in depth, and no amount of flushing 
or cleaning will make them accessible for direct repair 
by conventional methods 

A second set of problems peculiar to the slurry plant 1s 
that associated with the pumping and handling of the 
slurry itself. The slurry particles are hard and quite 
abrasive. In stagnant regions the slurry tends to settle 
rapidly and may, under adverse circumstances, form a 
hard cake. At the outset of the development program, 
these and similar problems loomed largest on the horizon. 
Nevertheless, positive results have been obtained tn a 
twofold mek. In the physical chemistry labora- 
tories, Measurements are made of particle sizes, settling 
rates, particle surface charges, redispersibility, and other 
rheological properties as affected by temperature, chemi- 
cal additives, method of preparation, and mechanical 
treatment. In the engineering laboratories, tests are 
made of the findings of the physical chemistry labora- 
tories in equipment more nearly approximating that of a 
real plant. 

We have accumulated more than 3000 hr of pumping 
slurry at reactor temperatures. The longest continuous 
runs have been of 1000-hr duration and these have been 
terminated only for the removal of corrosion specimens. 
Shutdowns on a number of occasions allowed the 
slurry to settle under both hot and cold conditions, and 
the pump was restarted without trouble. In so far as 
corrosion and erosion are concerned, tests confirmed 
ORNL results that attack on stainless steels will not 
exceed 2 mils per yr at velocities under 30 ft per sec, 
provided a suitable chemical environment is maintained 
Extension of these investigations will include other ma 
terials and experimental conditions 

The effects of high-intensity radiation on the slurry 
particles and on the behavior of the recombination 
catalyst are yet to be determined for circulating systems. 

The third part of the program has to do with the 
design of plant components. These must withstand 
high levels of radiation, be essentially leak-tight, yet 
easy to maintain by remote or semiremote means. In 
some cases they are close to the upper limit of present 
day technology in regard to size. An adequate initial 
attack consists in the study of modifications of existing 
designs. 

A second category of components is that in which 
almost no prior experience is available upon which to 
draw. One example of this is the high-head-slurry 
make-up pump; a second ts the slurry-let down device. 
Several promising ideas are being tested for both. 

Even if these ideas or others to follow prove sound, 
the step from the successful operation of small loops to 
the design of a large plant is not easily made, and an 
isheadlns scale loop has been designed to bridge this 
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Summary 


The accumulation of more than 3000 hr experience 
with successful pumping of thorium oxide slurries in 
concentrations and temperatures appropriate to the 
single-region reactor leads to the conclusion that 
technical problems associated with the planet will be 
settled within the time scale set. The conclusions in 
regard to the economics of the plant are more cautious 
While in the case of a breeder plant the bare fuel cost is 
essentially nil, the fixed charges are quite another 
matter. The cost analysis for the first Reference Design 
is just being completed, but it 1s certain to be quite high 
On the other hand, if the present efforts in the direction 
of system simplification and the development of main 


tenance techniques are successful, a competitive power 


plant ts in sight 


Sodium-Graphite Reactor’ 


Tue Sodium-Graphite Reactor (SGR 
sure, high-temperature, liquid-metal-cooled system using 
solid fuel and solid moderator proposed for the Con 
sumers Public Power District of Nebraska. The SGR 
has both immediate technical feasibility and potential 
improvement. Among its more important 


is a low-pres 


for future 
features are 

1 A high coolant temperature 925 F at present —ts 
possible without requiring pressurization of the reactor 
heat-extraction system. This permits good steam condi 
tions and high thermal efficiency in the power-conversion 
equipment 
2 The reactor can be adapted to a variety of fuel cle 
ments and operating conditions. Both slightly enriched 
uranium or a thorium-uranium fuel may be used 

3 There are no chemical incompatibilities in the 
fucl-clement, coolant, structure combination 

4 The absence of releasable potential energy from 
pressurization or chemical reactions increases the in 
herent safety of this reactor system and permits the 
plant configuration to be easily arranged to contain radio 
activity under all circumstances 


Phe use of a liquid metal such as sodium as a heat 
transfer fluid has many advantages. While solid at room 
temperature, it melts at 208 F and ts therefore easy to 
keep liquid in a power-plant system. Sodium boils at 
1620 F and thus permits adequately high coolant tem 
peratures with the system at atmospheric pressure. Be- 
cause liquid metals, sodtum in particular, have ex 
tremely high thermal conductivity, they are excellent 
heat-transfer media. The fluid dynamics of liquid sodium 
is similar to that of water. A further advantage of 
sodium is the general absence of chemical corrosion in 
metal systems Because of these characteristics of so 
dium, the engineering development of the Sodium Graph 
ite Reactor and its heat extraction system may eventually 
permit the production of steam temperatures which will 
be limited only by turbine performance 

Sodium is not without certain disadvantages 
acts chemically with oxygen and water and must be tso 
lated from thes¢ Further, when exposed to neutrons 
as in a reactor, it becomes a strongly radioactive gamma 


It re 


* By F. C. Gronemeyer, R. C. Gerber, H. M. Hagaman, H. B. Holz 
H. A. Ross-Clunis, and E. F. Weisner, all of Atomics International 
Division, North American Aviation, Inc., Canoga Park, Calif. Con 
densed from ASME Paper No. 56-—-A-171 
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The Sodium-Graphite Reactor is a low-pressure high-tempera- 
ture liquid-metal-cooled system using solid fuel and solid 
moderator. High coolant temperature permits good steam 
conditions and high thermal efficiency in the power-conversion 
equipment. The active reactor core, consisting of fuel and 
moderator elements, is a cylinder approx 12 ft in diam by 10 
ft high, enclosed in a 2-ft-thick graphite reflector. 


ray emitter with a half-life of about 15 hours, and this 
creates a serious problem in nuclear-power-plant appli 
Cations For these reasons, in the present concept, the 
steam boiler has been separated from the primary so 
dium, which extracts the reactor heat, by a secondary 
sodium system, which does not become radioactive, and 
carries the heat from the primary system to the steam 
generator. The shielded cells necessary to contain the 
radioactive primary sodium provide the shielding re 
quired, and also act as a container for the inert-gas at 
mosphere which surrounds the primary system 

The choice of graphite as a moderator results from the 
fact that graphite 1s mechanically easy to handle, as 
compared to any liquid hydrogenous moderator, and ts 
less costly than beryllium, which might also be used 
The principal disadvantage of graphite 1s associated with 
its porosity, which causes it to act as a sponge when in 
For this reason the graph 


contact with liquid sodium 
present 


ite is contained in zirconium metal cans in the 
design of this type of plant 

In 1954, North American Aviation, Inc., entered into a 
joint program with the U. S. Atomic Energy Commis 
sion to build an experimental sodium-graphite reactor 
known area of information on the 
concept 


and thus extend th¢ 
sodium cooled, graphite moderated 
This 20,000-thermal-kilowatt pilot reactor, known as the 
Sodium Reactor Experiment (SRE) 1s being installed as a 
separate facility at the company’s field laboratory in the 
Santa Susana Mountains, near Canoga Park, Calif 

It was originally planned merely to dissipate the 
reactor heat through air-blast heat exchangers. How 
ever, the Southern California Edison Company has re 
cently been authorized to use this heat to produce ele 
trical power. A complete steam-generating plant has 
been installed with a capacity of 7.5 electrical mega 


reactor 
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watts, which Southern California Edison Company will 
feed into its regular transmission lines and sell com- 
mercially, 

The ultimate aim of the Sodium Reactor Experiment 
is to provide the technological data and operational 
experience required to attain improved reactor per 
formance, plant investment economies, and simpler 
maintenance procedures 

The plant described in this paper follows the genera! 
specification of the 75,000 net electrical kilowatt power 
plant which has been proposed by Atomics International 
to the Consumers Publi. Power District of Nebraska 
However, only the steam-generating facility and the 
sodium-reactor heat source will be described herein. 


Table | Design Objectives—Sodium-Graphite Reactor 


Steam Production at Turbine Throttle 


Rate 110,000 Ib/hr 
Pressure. . KOO psig 
lemperature 425 | 


Reactor Operating Data 
Nominal rated output 
Average specific power in fuel 
Average power density in fuel 
Average thermal flux in fuel 


245 Mw (thermal 

473 kw per kg U-235 

3.56 kw per cu in 

2.0 X 10'* neutrons per sec per sq 


cm 
Peak thermal flux in fuel 4.3 X 10'* neutrons per sec per sq 
cm 
Initial atomic per cent of U-235 in 2.3 
fuel 
Uranium inventory 22,500 kg 
Probable conversion ratio 0.71 


Xenon poisoning 3.0 per cent 

Te mp effects 0.5 per cent 

Fuel depletion 2.0 per cent 

Xenon transient 1.0 per cent 

full load to 20 per cene of full 


Reactivity 


load } 
Fucl-element temperature 1200 F max 
Sodium inlet temperature 500 F 
Sodium bulk outlet temperature 925 F 


6.4 * 10° Ib per hr 


Sodium flow rate 
3000 Mw days per ton 


Average burnup 


Load Factor 
Operating ume 
Shutdown time, refueling 
Shutdown time, maintenance 
Electrical-plant 
load factor assumed 
Plant fict load factor 


YO per cent 
6.5 per cent 
3.5 per cent 


9O per cent 
81 per cent 


Radiation Tolerance 


Exposure level, roentgen per wk 0.3 


Basis for Design 


The reactor and process systems are essentially extrapo 
lations of the design for the Sodium Reactor Experi 
ment. There are features which are not subject to ex- 
trapolation and these must be engineered and designed 
without benefit of previous experience. As results of the 
testing program and operational data become available 
from the Sodium Reactor Experiment, they shall be 
evaluated and will be reflected in the final design. 

Specifications for materials, fabrication, welding, in 
stallation, and quality control are rigid and based on the 
experience gained in fabricating and constructing the 
Sodium Reactor Experiment. The importance of care- 
fully selecting materials and equipment, and the quality 
of workmanship in the fabrication and installation of 
equipment and piping, cannot be overemphasized. 
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Reactor Core 


The active reactor core, consisting of fuel and mod- 
erator elements, is a cylinder approx 12 ft diam by 10 ft 
high, enclosed in a 2-ft-thick graphite reflector. The 
entire core assembly ts connslest ta a stainless-steel core 
tank, 

Moderator and Reflector Elements. The moderator cle- 
ments are graphite columns contained within sealed 
hexagonal zirconium cans having 0.035-in. wall thick- 
ness. Each moderator element has a central fuel channel 
and coolant tube. 

Fuel Elements. A fucl clement consists of a cluster of fuel 
rods suspended from the top shield in a coolant channel 
among the moderator elements by means of a hanger rod 
and plug. Each fuel rod consists of thin-wall stainless- 
stecl a containing slightly enriched uranium fuel 
slugs. After the fuel slugs are inserted into the stain- 
less-steel tubes, the voids are filled with sodium-potas- 
sium alloy which provides a thermal bond between the 
fuel slugs and the tube wall. A helium-filled expansion 
volume is provided at the top of each fuel rod. The 
fuel rods are assembled into a 19-rod fuel cluster. 

Control and Safety Elements. The control-rod elements 
are self-contained, operate in a thin-walled steel thimble 
which extends from the top of the top shield down 
through the core, and are made up of a series of boron- 
nickel-alloy rings suspended on a steel pull tube. Con- 
trol-rod motion is obtained by driving a shaft attached 
to the pull tube. The motorized drive mechanism, 
which actuates the drive shaft, is located above the top 
shield 

The safety rods operate within thimbles similar to the 
control rods. The poison column consists of a series of 
boron-nickel alloy rings mounted on an internal tube 
and actuated by a motorized drive located above the top 
shield. A latch mechanism is utilized to release the 
safety rods at any time regardless of position. The safety 
rods fall into the reactor core by gravity. 

Reactor Structure. The main components of 
reactor structure are the top shield, core-supporting 
structure, core tank, thermal shield, outer tank, outer- 
tank-supporting structure, cavity insulation, and cavity 
liner. 

Top Shield. The top shield is cylindrical, about 22 ft 
in diam and 7'/» ft thick The shielding concrete is a 
high-density concrete of magnetite-iron-ore aggregate 
and steel-shot grout. The shield is penetrated by vertical 
holes aligned with the fuel channels. These holes are 
normally filled by shield plugs which support the fuel 
elements and the control and safety rod thimbles. The 
complete top shield will weigh about 270 tons. Ther- 
mal-radiation insulation is provided on the underside 
of the top shield, and consists of a bottom shield plate 
and a low-carbon-steel plate separated by a layer of lead. 
Tubing for circulation of organic coolant is embedded 
in the lead layer. A gas seal between the cavity liner 
and top shield is made by casting a low-melting-point 
alloy in a suitably shaped trough 

Core Supporting Structure. The core is supported by 
hollow pedestals attached to the bottom of the modera 
tor and reflector elements. The pedestals extend through 
a grid plate and rest on the bottom surface of the core 
tank. The grid plate acts as a diaphragm separating the 
lower plenum from the region around and between the 
moderator and reflector elements. The main sodium flow 
enters the hollow pedestals from the lower plenum and 
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flows up the central tube in the moderator elements 
around the fuel rods. A small percentage of the sodium 
flow 1s orificed through the grid plate to cool the mod 
erator cans 

Core Tank. The core tank is fabricated of stainless-steel 
plate, and is approximately 28 ft high and 17 fe in OD. 
The design temperature for the tank 1s 1200 F; the design 
pressure for the region below the grid plate its 44 psig 
and for the region above the grid plate, 19 psig. The 
tank is also designed to withstand thermal stresses which 
may occur due to the 425 F temperature difference be 
tween the bottom and top of the tank. The thermal 
neutron shield consists of a stack of cast-steel rings with 
an ID of about 18 ft and a thickness of about 7'/» 1n 

Outer Tank. The outer tank consists of a cylindrical 
shell with a flat bottom about 28'/» ft high and 20 ft in 
diam. The cylindrical configuration of the shell of the 
tank is modified by two channel-shaped extensions dia 
metrically opposite from each other to accommodate the 
sodium piping. 

The core tank and the outer tank are both subject to 
rigid tests to insure leak-tight construction 

The outer-tank-supporting structure consists of a 
number of concentric cylinders resting upon circular 
bearing plates. The cylinders are carefully machined 
to the same height to insure proper bearing at all points. 

The cavity thermal insulation consists of diatomaceous 
silica and asbestos blocks 

The cavity liner consists of a cylindrical tank about 
20 ft in diam and 40 ft high. The cavity liner serves 
as the outermost barrier for the reactor, as the bearing 
surface for the outer-tank-supporting structure, as the 
attachment point for the various reactor cells and ex- 
pansion bellows, and, during construction, as the inner 
form for the concrete biological shield. Biological shield 
coolant pipes, fed by a manifold located around the top 
of the liner, are fastened to the outside of the cavity 
liner to maintain the concrete at a permissible tempera- 


ture 


Sodium Heat-Transfer System 


More than 98 per cent of the total energy produced 
in the reactor is removed from the core by the sodium 
coolant. The sodium heat-transfer system consists of 
three separate circuits, each capable of removing one 
third of the available heat in the reactor. Each circuit ts 
divided into two loops. The primary _ circulates 
radioactive sodium through the reactor and the inter 
mediate heat exchanger (tube side) where the heat 1s 
transferred to nonradioactive sodium in the secondary 
loop. This nonradioactive sodium is then used to 
generate steam. To prevent any contamination of the 
secondary sodium the secondary loop pressure ts kept 
above that of the primary loop. Expansion tanks are 
provided in the secondary loops to release entrained 
helium, to allow free expansion as the sodium ts heated 
and to pressurize the system. The reactor-core tank 
serves as an expansion tank for the primary loops 

Heat Exchangers. The intermediate heat exchangers 
are of standard shell-and-tube design with all-welded 
construction 

The steam generators are connected by a common steam 
header and are of the kettle type with superheater. 
The use of the “‘once-through’’ type of steam generator 
is being studied and the results of these studies will 
determine the type specified for the final design 
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During power operation, at least two heat-transter 
circuits must be in operation so that one can remove 
afterglow heat in case the other fails. In the event of a 
power failure the sodium pumps will operate on emer 
gency power at reduced speed. The steam generator ts 
also supplied with an emergency feedwater system 


Sodium Fill, Drain, and Flush System 


The sodium fill, drain, and flush system consists 
of a sodium receiving and processing station, primary 
fill tanks for the radioactive primary system, second 
ary fill tanks for the secondary system, electromagnetic 
pumps for transferring sodium and associated piping. 


Sodium Purification System 


The sodium purification system is provided to perform 
the following functions 


1 Remove oxygen from the sodium in the primary fill 
tanks before the sodium is introduced into the reactor 

2 Measure the amount of oxygen and remove oxygen 
from the sodium heat-transfer systems during operation 
It appears desirable to reduce the oxygen content of the 
primary sodium to less than 10 parts per million 


3 Dispose of the collected oxygen 


Cold traps and plugging meters are utilized to ac 
complish the above functions 

Cold traps are used to remove oxygen from the system 
These units utilize the temperature dependence of the 
solubility of sodium oxide in sodium. If the sodium ts 
cooled below the sodium-oxide-saturation temperature 
the oxides will precipitate out and can be collected 

In each circuit a plugging meter is provided to deter 
mine the oxide content. A plugging meter consists of 
an orifice, a cooler for sodium, and temperature and flow 


recording devices 


Other Special Systems 


The organic cooling system provides cooling for all 
components in the reactor plant that are to be main 
tained at controlled temperatures. Since the organ 
cooling system provides services in areas where possible 
leakage might result in areaction with sodium, a coolant 
relatively inert to sodium 1s used Tetralin possesses 
desirable characteristics for such a coolant, and its use is 
contemplated 

A helium system ts used to establish an inert-gas at- 
mosphere where necessary within all piping, vessels, and 
equipment containing sodium. A nitrogen system 1s 
used to establish an atmosphere (less than five per cent 
oxygen) in the following areas: hot-pipe saa heat 
exchanger cells; primary fill-tank cell, disposable colds 
trap cell. The radioactive vent system collects all gases 
that are, or could be, radioactive and stores them until 
their activity has decayed sufficiently to allow them to be 
released to the atmospherc The Bases Consist mostly of 
helium, nitrogen, air, hydrogen, and water vapor 
Radioactive gases from various sources are collected in a 
compressor suction tank Radiation indicators Operate 
solenoid valves to vent the gases cither to the atmosphere 
if below tolerance levels or to the compressors if too 
radioactive to be released directly Two compressors 
pump the contaminated gas to decay tanks where they 
are stored until they can be released through the vent 
lation exhaust stack 


247 


f 
4 
¥ 


Standardization Problems of a Reactor Designer 


The need for standards in developing a de- 
sign for a reactor or its major components 


By Harvey A. Wagner, Mem. ASME 


Assistant Manager of Engineering, 
The Detroit Edison Company, Detroit, Mich. 


When a new field is entered, the lack of adequate 
and acceptable standards and specifications suitable to 
meet new requirements is immediately evident. The 
use of nuclear energy as a heat source for steam power 
production constitutes a completely new field in power 
generation and presents many unique problems for which 
standards, specifications, and codes are not available 

In the developmental period where changes occur 
rapidly, the question always arises as to the proper time 
for preparation of a specification, code, or standard 
If these documents are prepared foo soon, they are likely 
to be more harmful than helpful, since standardization of 
an item or component which is being revised frequently 
as a result of a lie could well be a handicap 
On the other hand, an unreasonable delay can result 
in preparation of many individual specifications or stand 
pot a the same product. A reconciliation of these, 
once established, may create more of a problem than 
preparation of an entirely new standard. In the mean 
time, an intolerable situation may develop for the manu- 
facturer, as well as the user, as a resule of multiplicity of 
divergent standards, codes, and specifications There 
is an Optimum time for the preparation of standards, 
although the determination of me time is often very 
difficult. In certain areas pertaining to power genera 
tion by nuclear means, that time appears to be here. 

Some significant differences which are related to nu 
clear rather than conventional power generation follow 


Radiation Effects 


Effect on Stability of Materials. Important gains in 
steam-turbine cycle efficiency have resulted primarily 
from development of new materials able to withstand 
satisfactorily the ever-increasing steam temperatures 
Materials play an important part in nuclear power gen 
eration, bute other characteristics in addition to high 
temperature strength and stability are required. Ma 
terials subjected to neutron bombardment as a result 
of nuclear fission may suffer a serious change in tensile 
strength and ductility. In the fuel materials, serious 
changes in density and volume may occur. Present 
material specifications are, of course, not conc erned with 
this. When adequate test information becomes availa- 
ble, and experience has been accumulated over a period 
of years, it may be possible to describe or specify what ts 
desired in terms of the ability of a material to retain its 
engineering 4 peewee under sustained neutron bombard 


ment of specified intensities and life. This will apply to 
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structural materials, fuels, control rods, conductors, 
semiconductors, and other reactor parts or Components. 

Need for Leak Tightness and Perfection. Because of the 
need for absolute integrity and leak tightness of systems 
and components, new methods of test may be utilized, 
or tests now used may be amplified. For instance, mass 
spectrometer leak tests are now being specified to deter 
mine leak tightness of complete vessels as well as welded 
joints. No accepted standard specifications for leak 
testing by mass spectrographic methods now exist. 
On the other hand, ultrasonic testing of such ttems as 
turbine and generator shafts, and pipe is being used for 
conventional power plants and even more extensive use 
of this tool will be made in construction for nuclear 
reactors. A materials failure is undesirable in any 
equipment. In the case of nuclear equipment subject to 
ielicien, the material itself may become radioactive, 
making repair work difficult, if not impossible, and 
it becomes most important that the job be as nearly 
perfect as possible the first time 


Special Properties of Materials 


Neutron Absorption. Another property of materials most 
important in the design of nuclear reactors ts the tend 
ency to absorb neutrons, a characteristic defined as its 
“capture cross section.”’ A material entirely satisfactory 
in all other respects may be discarded because of tts 
great affinity for neutrons. Small quantities of extrane- 
ous elements may be of considerable significance. 

There are new metals used for reactors which have 
heretofore received scant attention. Zirconium, which 
was a laboratory curiosity only a few years ago, ts 
now one of the new metals being made in considerable 
quantities for nuclear components. Graphite and beryl- 
lium have attained added significance as a result of special 
nuclear properties 

While the foregoing discussion has concerned metals, 
another structural material of great importance in 
nuclear power plants is concrete. Again, to be most 
effective, certain special requirements should be added to 
existing concrete spec ifications Density homogeneity 
type of aggregate, and method of placement are all of 
greater importance than for the usual structural use. 
Further, certain special types of concrete utilizing neu- 
tron-absorbing additives, such as barites, pyrites, and 
ferrophosphorus are commonly used 


Dimensional Standards 


Since it may be necessary to assemble or disassemble 
joints remotely because of radioactivity of the compo- 
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New problems arise in the utilization of nu- 
clear energy which are peculiar to it and create 
the need for new standards and specifications, or 
the revision of existing codes. For example: 

1 Radiation not only affects the stability of ma- 
terials, but requires remote-handling tech- 
niques, new methods of inspection, and special 
surface finishes in some cases. New health haz- 
ards are introduced, and leak-tightness becomes 
vital. 
2 The unusual characteristics of fissionable 
materials will eventually require new stand- 
ards for the fabrication and processing of fuel- 
element assemblies. 
Materials specifications should provide for 
use of special fluids such as lead-bismuth, 
uranyl sulphate, uranyl phosphate, and others. 
Corrosion problems should be considered more 
specifically than heretofore. 
4 The special properties of certain materials 
now in use, such as their affinity for neutrons, 
and the new metals which are being brought 
into prominence for particular properties, all 
introduce new problems. 
5 New media used for heat transfer require a 
broader understanding of satisfactory han- 
dling techniques and provision of suitable mate- 
rials to contain them. 


nent parts, new standards for thread fits may be required. 
The need to eliminate galling of bolts and nuts, and re 
mote maintenance of valves and equipment may also 
require special consideration. 

Likewise, the standard for flanges and flanged fittings 
may require revision to adapt it to remote assembly and 
disassembly of flanged joints. It may be desirable to 
secure tightness with lower gasket pressures and bolt 
loadings. Further investigation is needed to determine 
what gasket materials will be satisfactory and how leak 
tightness can be achieved with existing or new designs 
of flanges and flange facings 

Greater consideration must be given to the possibilities 
of radioactive contamination of the interior of pipe, 
valves, and fittings as a result of deposition of radio- 
active particles. This may require specifications of 
standards of surface finish for the inside of pipe. Like 
wise, greater attention should be given to the interior 
condition of valves and fittings to minimize crevices or 
any other discontinuities in which gamma-emitting 
particles may reside. 


Safety Codes 


As in any industrial operation, ultimate responsibility 
for safety both in design and operation must rest with 
the owner and operator of the facility. Since little ex- 
perience has been had in the operation of nuclear re- 
actors, or with the extent of the damage which could 
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occur as the result of an accident, final approval as to the 
safety and safe operation of nuclear reactors now resides 
in the United States Atomic Energy Commission. 
mately, it would appear that safety codes will be de 
veloped, perhaps through the American Standards As 
sociation, Which will cover all aspects of the design and 
operation of nuclear reactors. Administration of such 
codes could be through state agencies, as is the case with 
the very successful application of The American Society 
of Mechanical Engineers Boiler Construction Code 

Until such a code or codes are developed, tull use 
should be made of existing codes, where applicable 
An example concerns the design and fabrication of two 
important parts of the reactor complex the reactor vessel 
a the outer containment vessel. Conventional rules 
used in design of pressure vessels are not directly appli 
cable to nuclear vessels in many cases, either because of the 
size or because of nonconventional operating conditions 
In some types of reactors thermal shock as a result of 
rapid load change may be an important consideration 
Reactor designers have tele that some deviation from 
present stress allowances for materials, as designated in 
ASME codes, should be permitted for transitory high 
stresses of short duration. Present stress allowances are 
based on steady-state conditions and, if adhered to in de 
sign of reactor vessels, would resule in unsatisfactory 
designs, both economically as well as from a performance 
standpoint. A special task group of the ASME Special 
Committee on Nuclear Power has this matter undet 
consideration. 

More importance ts attached to stress concentrations 
resulting from such points as notches, discontinuities, 
and short-radius fillets; again, because of the embrittling 
effect of nuclear radiation 

Another case where an existing code is being made to 
apply concerns the construction of the outer contain 
ment vessel for nuclear reactors, some of which, at least, 
will be designed in accordance with the requirements of 
the ASME Code for Unfired Pressure Vessels. Such 
vessels may vary from 75 to 150 ft in diam or more with a 
height of 100 to 150 ft. The vessel, in the case of the 
Power Reactor Development Company reactor, ts in 
tended to operate at substantially atmospheric pressure, 
but the design will be based on containment of a pres 
sure resulting from some hypothetical failure which might 
raise the internal pressure to as much as 40 |b per sq in 
The Unfired Pressure Vessel rules clearly were never in 
tended to cover this concept, but it appears that thea 
requirements can be re vised satisfactorily to provide at 
least an adequate set of design rules for an interim period 

New Inspection Methods Must Be Devised. Anothicr special 
requirement for nuclear systems concerns re Inspec tion 
of vessels after operation. Once installed, annual 
inspection will be very difficult because the vessel wall 
be radioactive. New means or methods of inspection 
must be devised At prese nt, 101s propose {in some Cases 
to include surveillance specimens which can be removed 
from the vessel and examined at specified intervals during 
the vessel life 

There are many existing American Standard safety 
codes which provide rules for construction of systems or 
structures having similar components, yet they are 
not entirely applicable For instance, the American 
Standard Code tor Pressure Piping has had wide a 
ceptance and use in the construction of piping systems for 
power, district heating, gas and air, and other purposes 
Yet, for liquid metal cooled reactors, for instance, there 
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are no provisions for design and construction of piping 
systems for handling liquid metals. Neither are there 
any requirements which may be needed to provide for 
special operating conditions associated with the boiling 
water reactor. Requirements might be included to 
wovide for other fluids not now covered, such as lead 
ismuth, urany! sulphate, uranyl phosphate, and others 
In some of these case Ss, it noua will be nex essary to 
conside r corrosion more specifically than heretofore, as 
well as the possible effect of radiation on corrosion rates 
A review 1s now being made by Sectional Committee B31 
to determine what modifications are needed to provide 
for piping assoc iated with nuclear installations 

No attempt will be made herein to cover completely 
application of existing codes to nuclear construction 
However, mention of a few more examples may illustrate 
the magnitude of the problem. The American Standard 
Safety Code for Building Construction and the Building 
Exits Code will not satisfactorily provide for a nuclear 
installation, since it is necessary to devise standards for 
testing buildings for leak tightness. This also involves 
the provision of exits which can be made leak-tight 
Further, the American Standard Safety Code for Floor 
and Wall Openings is involved because of the necessity 
to provide for leak tightness of incoming and outgoing 
pipelines of various kinds. 

The American Standard Code for Plumbing Systems 
and the National Plumbing Code should be revised to 
include systems for collecting and storing radioactive 
wastes. Leaks, vents, number and location of drains, 
sumps, pipe joints, and so on, must be reviewed. This 
includes collection of wastes, possibly contaminated, 
from reactor buildings, buildings for fuel-element manu- 
facture, laboratories, laundries, and other locations 
where contaminated materials are handled. Such sys 
tems must be designed in accordance with the codes and 
yet have the necessary provisions for handling radio- 
active solutions and for preventing the spread of 
radioactive materials in the case of any type of ac- 
cident 


New Standards 


While the foregoing examples indicate some areas 
where revisions of existing and standards are 
needed, many new standards will eventually be required 
to satisfy the needs of the nuclear field. For instance, 
there 1s need for an inspection procedure for cleanliness 
during construction of nuclear equipment that goes far 
beyond present practice. This applies particularly co the 
primary and, where used, the secondary heat-transfer 
circuits of power reactors. The inspection procedure 
should cover dust, inside cleanliness in respect to oil 
and grease, and inspection to detect such small items as 
bits of packing or gloves. The incidence of such 
foreign matter in a nuclear plane ts of far greater im 
portance than the nuisance value in conventional power 
plants. Such standards should apply to valves, fittings, 
pipe, and other equipment located in primary and second- 


ary circuits 

Construction standards are urgently needed for the 
recirculating air system in nuclear power plants, in- 
cluding methods for entry and exit from the containment 
vessels. This code should include tightness specifica 
tions for ventilating equipment handling radioactive 
gases and particles. Specifications for the piping, 
valves, fans, filters, installation, inspection, and main 
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tenance are needed. Seals for doors into the ventilat- 
ing system are needed. Specifications for the final 
air cleanliness at discharge are already available but 
have not yet been universally accepted. 

The following are merely mentioned to indicate some 
needs for new standards and codes 


(a) Fire-fighting standards and equipment 

(b) Standards for stand-by equipment such as pumps 
and auxiliary electrical supply 

¢) Specifications for shielding grades of materials such 
as lead, polyethylene, and multipurpose materials 
such as high-boron steels 

(d) Procedure for testing mechanical safety devices 

¢) Standards for sampling methods and measuring 
the activity of radioactive wastes 

Sf) Standards for tanks and containment facilities 
for handling and transporting radioactive materials and 
wastes 

Certainly, this is only a partial list of needed standards, 
primarily in the mechanical and civil-engineering fields 
Other standards, for electrical insulation capable of 
withstanding effects of radiation, for new types of in- 
strumentation, and many others are needed. 

In certain other areas it is manifestly too early to 
prepare standards because of uncertainty in design and 
changing requirements. This is true of fabrication 
and processing standards for fuel-element assemblies, 
for instance. Looking ahead to the time when reactor 
fuels will contain uranium-23}3 or plutonium, a new set 
of problems will be encountered because of the toxicity, 
nature of some plutonium alloys in par 
ticular. Itisnottoocarly, however, for appropriate com 
mittees to give preliminary consideration to these matters 
so that suitable standards can be developed promptly at 
the proper time 


Conclusions 


Designs for several different types of power reactors are 
proceeding in this country, each with its own problems 
Many problems, however, result from the basic process 
of fission of uranium which ts common to all of the re- 
actor concepts. Accordingly, in many areas, codes and 
standards can be developed which will be valuable to 
all 

In many cases, procedures, methods, and specifications 
have already been developed by the national laboratories 
and others so that adequate background information 
is available to amend existing codes and standards where 
availabic, or to develop new standards where needed 
Existing committees, possibly augmented to include 
members familiar with the new technology, should be 
encouraged to do the job wherever possible. 

Although the nuclear-energy technology ts changing 
and will continue to do so for some time, it is believed 
that much codification and standards work can and 
should be done now before a multiplicity of individual 
standards and spec ification procedures results in chaos in 
the industry. This does not mean that atomic power 
slants cannot be buile without such standards, as instal- 
ations are now being designed and built. As more 
plants are built, however, the need for standards, codes, 
and specifications will become increasingly more im- 
portant as atomic power takes its rightful place as a new 
energy source in order to produce safe and economic 
power 
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The Design of Reactor Systems for Safety 


We are struggling with the exceedingly difh- 
cult problems of foreseeing and preventing a 
major reactor accident. There is the basic 
thought that a safe reactor and a reliable reactor 
are the same thing. Much remains to be done, 
but we are at least making a start on designing 
reactors for safety. With the full co-operation of 
technical men, whatever their discipline, we can 
move even faster. 


Tue extreme toxicity of the fission products and other 
radioactive substances generated in a reactor system 
makes it essential to avoid any accident which would 
lead to their release. The fact, that reactors have the 
ability to multiply their power level many thousands 
of times in a fraction of a second if control is lost,? means 
that there is a very real possibility of melting or vapor 
izing the fuel and disrupting the reactor container 
This would provide a mechanism for the release of fission 
products. Obviously no cooling system can cope with 
such increases of performance. Moreover, even with the 
nuclear reaction shut off, cooling is required at an appre 
ciable rate for some time in order to prevent the fuel from 
overheating and melting. A major reactor disaster 
would not only involve many people but also a very 
large amount of property damage.* In building a re 
actor which we feel 1s a safe and reliable one, we do not 
do this by hanging gadgets on some machine or other 
which shut it down on every pretext. But we do the job 
by thoroughly understanding the problems to be faced, 
and meeting them by designing the reactor to fit. It 1s 
far better to build inherent stability and reliability into 
the machine than to depend on gadgets no matter how 
clever they seem to be. 

The stages of a reactor project may be stated as: con 
ceptual design; start of design; start of construction; 
end of design; start of loading; and substantial end of 
construction; the point at which the reactor goes 
critical; full power; and reloading. 

During the design and construction the theoretical 
Meme of this reactor system and its hazards will be 
growing. There also will be extensive experimental and 
testing work. During this whole period the probability 
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of a radioactive accident and the hazard to the public ts 
strictly mathematically zero 

From the point where loading starts until criticality ts 
approached, it rises sharply to its maximum when the 
reactor goes critical. In spite of all the calculations and 
the various critical experiments that have preceded this 
point there is the possibility of some unknown effect, 
mistakes in calculation, or an error in manipulation, 

Once the reactor becomes critical, one checks out the 
dynamic behavior of the machine and once this is well 
understood the probability of accident decreases some 
what even though the power level is being pushed to its 
rated value. Once full power is reached, the dynam 
behavior of the reactor under this condition is de 
termined by actual operation. The supervisors and opera 
tors settle down to routine. The probability of accident 
drops sharply to its minimum value, and stays there until 
the uncertainties of reloading make a small increase for a 
short time. Each reloading will give some finite but 
decreasing to the accident-possibility curve. After 
the reactor has been in operation for some time, the curve 
will rise due to parts becoming old or worn and perhaps 
due to overconfidence on the part of operators 

Another part of the over-all problem 1s how the fission 
products build up. They are nonexistent up to the 
point where the reactor goes critical, They build up 
slowly to full power operation, then more rapidly, and 
finally taper off to a steady rise. There are decreases 
at the time of reloading, the amount depending on the 
amount of the core removed. 

The potential hazard to the public ts made up of fission 
woduct inventory, probability of accident, and its proba 
le severity in some complicated relation, This con 
tinues to rise more or less parallel with the fission-prod 
uct build-up with a bobble at the reloading stage 

This is a rough picture of the safety problem of a 
reactor. If the job 1s done properly, the hazard to the 
public is well within the acceptable limit. The poten 
tiality of accidents is largely dependent upon the skill 
with which we do the design and testing work. In 
general terms, safe design is possible because we delib 
erately attempt to foresee the ways in which the various 
parts of the reactor can fail, and take the necessary pre 
caution against these failures so that they will not pre 
cipitate a major accident 

There are really two steps to this problem of reactor 
safety. One, the flux level of the reactor must be kept 
under control at all umes. The point has already been 
made that a nuclear reactor 1s a dynamic thing which, if 
out of control, can increase in power level thousands of 

Continuous control ts 


times in a fraction of a secone 
accomplished either by inherent design or necessary 
control clements, so the reactor Can never start on one 
of these so-called transients. This is really a heat-trans 
fer problem The fission produc ts are locked in a fuel 
clement in the heterogeneous design or in a carefully 
contained solution of fisstonable material in the homo 
geneous design, and the danger of a transient is that the 
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temperature rises so fast that we cannot remove the heat. 
The fuel clement melts or vaporizes, the reactor is dis 
rupted, and the dangerous fission products are released 

It should be pointed out that even when no accident 
occurs, the fuel elements may be damaged by the stresses 
which may be imposed by rapid changes in the flux level. 
This will, in turn, affece the long-range safety of the 
reactor 

The second point of importance is the necessity of 
maintaining the cooling in the reactor at all times. This 
can be broken into two parts, during normal operation 
and during the shutdown of the reactor. There are many 
problems of maintaining adequate ‘cooling even during 
normal ae The neutron flux peaks at various 
places and due to various conditions. These peaks may 
drift to different parts of the reactor depending on many 
factors. There are also transients of flux due to minor 
disturbances of the control system. The cooling must 
take care of all of these. If one is dealing with a very 
large core, as we usually are in a large power reactor, we 
have not only the over-all cooling of the core but these 
“hot-spot” problems which must be taken into con 
sideration. For example, if we have a water-cooled re 
actor one must be careful that the hot spot does not 
lead to boiling and vaporization of the coolant, leaving 
that particular spot of the fuel element vapor blanketed 
Under these conditions heat transfer would be very poor 
If such a condition should develop, a burnout would 
likely occur. Worse, this might be a spreading disease 
and might finally involve a major portion of the core, 
if not kept under control 

The government requires that a license be obtained 
for the operation of an atomic-energy facility. This re 
quirement is apparently based upon the theory that (1) 
security must be preserved where applicable; (2) the com 
pany planning a facility must have sufficient financial 
integrity to be able to be responsible for the fissionable 
material which ts rented; and (3) the facility must be 
sufficiently well designed and operated so as not to en 
danger the health and safety of the public At this 
stage of atomic energy the matter of judging the safety of 
an atomic-energy power facility ts one of subjective 
judgment based on the data available. There are no 
generally applicable standards. It is important that we 
start the job of writing these standards while at the 
same time recognizing that standards and regulations 
should be fastened upon this new industry with great 
restraint and caution. In the design of reactors today 
we are probably imposing restrictions in many cases 
where they are really unnecessary, but they must be im 
posed at the present time, because of our ignorance as to 
their effect on the safe operation of the machine 
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charge experiments, behavior of high-temperature dis 
charges, and neutron production 


General Industrial Uses 


Radiation and radioisotopes are being used in many 
industrial manufacturing processes as well as for special 
Radioiso- 


applications in research and development. 
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topes provide an important extension to the established 
techniques in radiographic inspection and nondestructive 
testing of materials and products. Practical and eco- 
nomically feasible applications of radioactive isotopes 
have been made for lubrication and wear studies, tracer 
techniques for of marking, instruments like 
the thickness gage for gaging and control, and ionization 
Irradiation of materials before, during, or after chemical 
processing appears to have important possibilities. 

Although the nuclear reactor is a source of heat, there 
appears to be ‘‘no immediately foreseeable economic 
advantage in the use of nuclear fuels for cither space 
heating or process heating in applications where con- 
ventional fuels are now satisfactory’’ (10). 


Summary 


The feasibility of atomic power has been demonstrated 
Much money and effort is still necessary to develop 
economically feasible and practical atomic power. 
Atomic power should ‘‘be exploited as a source of electric 
power at a rate consistent with sound technological, 
economic, and public-policy considerations”’ (11) 

Many industrial applications are now practical and it 
is to be expected that the lise will continue to grow 
rapidly 

Rapid advancement in nuclear technologies ts also to 
be expected, making necessary a frequent re-evaluation 
of cost parameters and reserves of fossil fuels and of nu 
clear fuels. Although ownership of all special nuclear 
materials by the federal government is now desirable 
and useful, technical achievement and other develop 
ments may change at some time in the future, the factors 
motivating federal ownership 
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Radiation-Hazard Control for a Power Reactor 


The maximum permissible occupational ex- 
posure recommended by the National Committee 
on Radiation Protection is 0.3 roentgen per 
week. At this level, exposure throughout a work 
lifetime can mean a 3-year reduction in life span, 
and unknown genetic consequences to future 
generations through mutation effects. 

The author recommends adoption of one- 
tenth that level, or 0.03 r per week, as a maximum 
design standard. Life-span reduction at most 
would be only four months, and off-site haz- 
ards would be negligible. 


Tuis paper treats the general problems of radiation- 
hazard control for a power reactor. Inevitably, dis- 
cussion of the potential hazards of a new industry gives 
an impression of new, unknown, and terrifying dangers 
Actually, radiation hazards are neither new nor unknown 
and the safety record of the Manhattan Project, the 
AEC, and their many contractors is proof that adequate 
control of these hazards is possible. 


Maximum Permissible Exposure 


The maximum permissible occupational exposure 
recommended by the National Committee on Radiation 
Protection is 0.3 roentgen per week (1). The Com- 
mittee makes it clear that the concept of a maximum per 
missible exposure does not satiode preclude the pos 
sibility of a radiation injury to the exposed individual 
or to succeeding generations. It is the intent, however, 
that the probability of the occurrence of such injuries 
should be so low that the risk will be readily acceptable 
to the average individual. How great is this mr and 
how does it compare with the ordinary risks of life? 
Repeated smal] doses of radiation appear to reduce the 
life expectancy of experimental animals by an amount 
directly proportional to the total dose (2). The results 
of this type of experiment are illustrated in Fig. 1. 
The fractional life-span shortening per roentgen appears 
to be relatively constant among the various species of 
animals, at perhaps 1 per cent per 100 roentgens (2) 
It is important to note that individuals in the irradiated 
group die, in general, from the same causes as do the 
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individuals in the control group; the difference is that 
they dic a little sooner. It is impossible to assign radia- 
tion as the cause of death in any individual case 

An individual who receives the maximum permissible 
exposure of 0.3 r each week will accumulate a total dose 
of 450 r in 30 years. Extrapolation of the available 
life-span-shortening data suggests that this dose will 
reduce the life expectancy of the exposed individual about 
three years. Life insurance statistics show that the 
life expectancy of the average 30-year-old white male in 
the United States is reduced 0.9 year by accidents of all 
kinds, and 1.8 years by cancer (3). Thus the risk 
involved in a working lifetime at the exposure rate of 
0.3 © per week is great enough to warrant some effort to 
reduce it. If the occupational exposure can be limited to 
'/19 the recommended value, i.c., to 0.03 r per week, the 
life-expectancy reduction from a lifetime of work will 
be about four months, a risk acceptable to most people. 

Radiation applied to the reproductive cells of living 
organisms induces changes in the genetic material of 
The number of these changes is in direct 
proportion to the amount of the dose Genetic changes 
of chis sort are usually detrimental. It is estimated that 
a dose of between 30 and 80 r to every individual parent 
in one generation will double the mutation burden in the 
next generation (4). The risk of genetic mutations ts 
not to the individual who receives the radiation, but 
to his children and to succeeding generations 

A number of installations have adopted one tenth 
the maximum permissible exposure recommended by the 
National Committee on Radiation Protection, or 0.03 r 
per week, as a working criterion, and every reasonable 
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Fig. 1 Typical results of an experiment on the life-span 
shortening produced by radiation 
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effort is made to reduce the average exposure below this. 
As an example of the results of this effort, the average 
exposure to all Hanford and Oak Ridge workers during 
1949 was 0.004 r per week, which amounts to little 
more than double the dose received from cosmic radia- 
tion and natural radioactive materials (5). 


The Sources of Radiation Hazard in a Reactor Power 
Plant 


Sources of radiation to which workers in a nuclear 
power plant may be exposed are shown in Fig. 2. The 
sources of radiation are arranged in this figure according 
to the level of hazard, and some of the functional rela- 
tions among the various components are shown. Con- 
trol of radiation hazards begins with the recognition 
of the various sources of radiation and an estimation of 
the radiation level expected from each source. The 
next step is the maintenance of the differentials between 
the various levels. 

Operation of the plant requires that materials and 
men pass from one now level to another. Hazard 
differentials are maintained by shielding, by air flow in 
the proper direction at an adequate rate, by decontamina- 
tion, by packaging, and by continual monitoring with 
radiation instruments. 

It is important to distinguish between radiation and 
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Fig. 2 Relations among 
representative sources of 
radiation and contamina- 
tion in a power reactor 
plant 


contamination. A given amount of radioactive ma- 
terial is considerably less hazardous when it is fixed than 
when it is free to move about. The hazard from fixed 
radioactive materials is that of external radiation, usu- 
ally only the gamma radiation when the material is en- 
closed. 

Once radioactive material becomes loose, the possibility 
of its getting into the body by inhaling, drinking, cating, 
or by other means arises, and the potential hazard 1s 
that of radioactive material lodged inside the body. 
Radiation from a fixed source is controlled by shielding, 
distance, and/or time of exposure. Control of loose ra- 
dioactive material is wee more difficult because 
of its propensity to move about and to become air-borne. 

Throughout a plant and particularly where people, 
materials, gases, and so on pass across boundaries between 
different levels, there will be radiation-monitoring in- 
struments to check on the adequacy of the control. 
Workers will wear one or more types of radiation- 
monitoring instruments so that a continuing record 
of the radiation exposure can be kept for each employee. 
Hours of work in the higher levels will be regulated 
and all workers will be subjected to careful periodic 
medical checks, including assay of the amounts of radio- 
active material which they may have acquired in their 
bodies. To sum up, all areas within the plant must 
be controlled. 
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Air, water, and other materials leaving the plant pass 
into an uncontrolled area. Beyond the plant fence no 
one wears a film badge, submits a urine sample, or fol- 
lows prescribed procedures. Microorganisms concen- 
trate radioactive wastes from waste water; fish eat the 
microorganisms; people cat the fish. With the ex- 
ception of carefully prepared shipments, materials which 
enter the public domain can no longer be controlled. 
For this reason no discharge of activity in excess of per- 
missible levels to the public domain must occur. 

The differences between the controlled areas within the 
plant and the uncontrolled areas which lie everywhere 
outside the plant give rise to what appears to be a double 
standard of safety. It is common to limit the exposure 
for people outside the radioactive installation to '/, 
of that allowed people working in the plant (6, 7). 
It would seem from this that one intended to be ten 
times as careful with his neighbors as with his employees 
Actually this is not the case. One's neighbor can remain 
in his house for 168 hours a weck, but it is unusual for a 
worker to be in the plant more than 40 hours a weck; 
one’s neighborhood may include pregnant women 
(pregnant women are almost universally excluded from 
radiation work); finally, and most important, is the 
complete absence of control outside the plant. 

It is true that off-site surveys will be made of air, 
water, vegetation, and other items as a check on the 
performance of the various clean-up systems, but this 
does not constitute control in the sense that it applies 
within the plant. 


Factors in Plant Design 


Shielding. It is sufficient here to point out that shields 
adequate to attenuate gamma and neutron radiation by 
factors of 10~" to 10~'* are required for power reactors, 
and that shields of this magnitude cannot be designed 
with a slide rule or a desk calculator. Good design is a 
necessary but not a sufficient condition for an adequate 
shield. Voids and uneven distribution of the aggregate 
can reduce the effectiveness of a shield cmideoaie, and 
meticulous control during fabrication is important, 
particularly with the special heavy concretes. 

Ventilation. The general rule for good ventilation 
wractice in radioactive installations is that air flows 
oats areas of lower to areas of higher activity, as illus- 
trated in Fig. 3. To accomplish this, the exhaust must 
be from the area of highest activity. Two factors may 
prevent the application of this simple rule to the ventila 
tion of the entire nuclear power plant. The first of these 
is that the area of highest activity, the reactor itself, is 
so enormously active that it 1s not economic to clean an 
appreciable volume of air for release to the atmosphere. 
The reactor gas system will in general contain vapors, 
particulates, and radioactive noble gases in concentra 
tions that require a clean-up system of traps and filters 
with a transmission factor of 10~* to 10~" in order to 
permit release to the atmosphere. The expense of — 
essing large volumes of gas in a Clean-up system of this 
excellence will obviously be very great 

The other factor which may prevent the simple one 
directional air flow in a power-reactor building is the 
necessity for keeping oxygen, nitrogen, and water 
vapor away from the reactor core, particularly in the 
case of sodium-cooled reactors 

The necessity for maintaining an inert atmosphere in 
the primary reactor housing, the fact that the activity ts 
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so very high inside the reactor that a single gas barrier 
cannot be crusted, and the high cost of cleaning heavily 
contaminated gas, all dictate a somewhat more complex 
gas-control system than is adequate in simpler radioactive 
installations. Such a system 1s shown in Fig. 4. 

The innermost region represents the inert gas over the 
sodium which passes through the reactor core. This re 
gion is shown completely surrounded by an inert gas at a 
somewhat higher pressure than that over the sodium, 
The second region, in turn, is completely surrounded by 
an atmosphere, possibly depleted in oxygen, at a pres- 
sure lower than either that of the region which it en 
closes or that of atmospheric air. As long as the pres 
sure profile shown in Fig. 4 is maintained, no radioactive 
material can leak out of the reactor-core system, and 
no oxygen or water vapor can leak into the core. 

Plant Layout. Radiation-hazard control imposes several 
requirements in addition to those normally considered 
in plant layout. It is frequently possible to reduce both 
shielding and ventilation costs by arranging the areas of 
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Fig. 4 Schematic of a possible gas-control system for a reactor 
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different hazard levels into concentric zones with those 
of highest activity in the center. 

A third factor which must be considered in the plant 
layout is the flow pattern of plant personnel in the per- 
formance of their duties. The most effective arrange- 
ment is usually that where the workers enter at the 
lowest level and pass to areas of successively higher 
levels. Work in the higher levels will require one or 
another kind of protective equipment: overalls, boots, 
gloves, respirators, supplied air masks, andsoon. Aman 
leaving such an area requires the services of a change 
room, where he can remove and dispose of his protective 
equipment, check his body for contamination, and de- 
contaminate himself or receive assistance in decontami- 
nating himself. 

Economies can be effected by grouping areas of similar 
hazard level in such a way that all potentially contami- 
nated workers can use a single change room with the 
shortest possible distance of travel. The optimum ar- 
rangement for worker traffic requires careful analysis of 
the work which is to be done in the contaminated areas 
and appreciation of the fact that convenience in doing 
such work is not a luxury, but a continuing source of 
savings in the operation of the plant. Consideration 
should be given 7 to routine service and inspection 
and to special repair and work. 

Moterials. The choice of construction materials has a 
considerable effect on the radiation hazards in the plant. 
The radioactivity induced in most elements by neutron 
Capture introduces a new factor into the selection of ma- 
terials which will be subjected to neutron fields. Pure 
aluminum, for example, is a desirable material from this 
standpoint because the activity induced by neutron 
capture dies away with a 2.3-minute half-life. In the 
reconstruction of the Chalk River NRX reactor a stain 
less-steel shield disk was replaced by an aluminum disk. 
The shielding properties of aluminum are inferior to 
those of stainless steel, but the induced activity decays 
away so much more rapidly that any future repair will 
be greatly facilitated 

Impurities, or elements which occur in small quantities 
can be surprisingly troublesome after neutron irradiation. 
For the first few hours after removal from the reactor 
the major part of the radiation from 304-stainless comes 
from the | per cent manganese in the steel, but after a 
few months the radiation from the 0.1 per cent of 
cobalt contributes the major part. 

As a final example of the subtleties of neutron-in- 
duced activities, it is worth mentioning the tritium 
produced in heavy water. Tritium is a particularly difh- 
cult material to detect, measure, and control. The 
hazard from tritium is not that of external radiation, 
but of inhalation, ingestion, and absorption. 

The choice of surface finishes is also an important 
factor. The case of decontamination varies greatly with 
the nature of the surface. Rough, porous surfaces are 
difficult to free of contamination. Fiecsianel concrete 
is particularly troublesome in this respect. The re- 
sistance of surface finishes to harsh decontamination 
procedures is also important. 

Flexibility. Wherever large quantities of radioactive 
materials are involved it is extremely important to 
make allowances for the unexpecte Perhaps the 
best provision for the unforeseeable is to design into the 

lant as much flexibility as possible, in order to provide 
or expansion, changes, errors in design and construction, 
and to permit recovery from accidents, Where a large 


256 


amount of radiation is involved, repair and replace- 
ment operations can be very difficule unless reasonable 


working times are possible. 


Factors in Plant Operation 


Personnel Training. The single most important factor 
in the control of radiation hazards in a power plant is 
the attitude of everyone in the plant, from top to bottom. 
Careful selection will be necessary to obtain people who 
are equal to the responsibilities of working in the plant. 
Painstaking instruction in the hazards of radiation and 
in the protective methods and devices necessary to work 
safely in the plant are essential parts of the training given 
these men. The accident-prone, the worriers, the over- 
confident must be educated, or eliminated, if the plant 
is to be operated with a minimum risk to everyone. 

Protective Equipment. Work in contaminated areas, in 
the presence of appreciable quantities of air-borne radio- 
activity, and in inert atmospheres requires personnel- 
protective equipment. There is a bewildering array of 
this type of equipment in use, and it would seem that the 
opportunity for new designs must be nearly exhausted. 

The proper use, maintenance, and test of the protective 
equipment are operations of some importance. The 
services of a small laundry equipped specifically to 
decontaminate the clothing and other protective equip- 
ment are required. 

Radiation Instruments. Gamma, beta, and neutron radia- 
tion presents potential hazard in a nuclear power plant. 
In most cases, alpha radiation will present no problem. 
None of the five senses responds to these radiations, so 
it is necessary to have instruments which can detect 
and measure them. Radiation instruments are needed 
for a number of purposes: 


1 To observe the radiation levels at key locations in 
order to check on the performance of shields, filters, 
traps, decontamination procedures, etc. 

2 To determine safe working times, and to warn 
that entry is unsafe 

3 To detect and locate contamination on personnel, 
equipment, and in the building. 

4 To detect radioactivity in the plant air 

5 To measure the exposure received by each indi- 
vidual. 

6 To monitor all materials before release: air, water, 
equipment, casks, etc. 

7 To monitor off-site conditions (air, 
faces, etc.) as a final check on plant control 


water, sur- 


The calibration, maintenance, and repair of radiation 
instruments present certain problems in that special 
technical skills and special facilities are required. 
Whether these services should be provided by the reactor 
plant, or by an outside laboratory specializing in radia- 
tion instruments ts a question of economics and efhi- 
ciency. 

Personnel Monitoring. The radiation instruments needed 
to monitor the individual exposure of cach worker in 
the plant have already been mentioned. In addition to 
these physical measurements of radiation exposure, 
certain biological measurements will be made. The 
most useful of these is the periodic analysis of the urine 
for radioactivity. This analysis reveals the presence of 
any significant amounts of radioactive material which 
have entered a worker's body by inhalation, ingestion, 
or skin absorption. Blood counts and the regular medi- 
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cal examination will also be used to observe the general 
health of the worker, but conventional medical tests 
appear to be of limited value in regulating exposure at, 
or below, an exposure level of 0.3 r per week. 

The permanent record of the exposure and biological 
data for each plant worker is an important and useful 
body of information. It is required by some state laws 
(7, 8), and will eventually be required by the AEC (6). 
Apart from their legal importance, these records will 
be useful in plant operation. Unsuspected conditions 
will be revealed; careless workers and inadequate super- 
vision will be apparent; and morale will be improved 
by the confidence which a good personnel-monitoring 
system produces. 

Waste Disposal. Radioactive wastes from a power plant 
will be handled in three ways: (4) Low-activity liquids 
and gases will be diluted and released; (6) high- 
activity materials will be packaged and shipped away; 
and (¢) material with high-level short-lived activity 
will be stored to allow decay. It should be noted that 
none of these methods follows the radioactive wastes 
from power reactors to their final resting place and that 
the question of the ultimate disposal of these wastes has 
not been answered (9). 

Off-Site Monitoring. The final check on the excellence 
of the control of radioactive materials in the plant 
will be obtained by measurements in the environment 
surrounding the plant. This off-site monitoring will 
include measurements of air-borne radioactivity con- 
centrations, concentrations in sewers or rivers, fall out 
density on the ground and vegetation, and stray radia 
tion intensities. Some of these measurements will be 
made continuously, some periodically, and some only 
occasionally. They may be made by the plant organiza- 
tion, by the local public-health authorities, or by some 
commercial agency. 

This monitoring will have great public-relations 
value, quite apart from its importance to health and 
safety. Measurements of this kind must be made for 
some time before the plant goes into operation to pro- 
vide background data on the surroundings, otherwise 
every radioactive disintegration in the vicinity will be 
attributed to the operation of the plant 


Some Economic Aspects of Radiation Control 


The control of radiation hazard will add significantly 
to the total cost of building and operating a nuclear 
power plant. The cost of designed-in control and safety 
must be evaluated in terms of the savings they will per- 
mit in operating costs. Construction costs are paid only 
once, but operating costs will be paid throughout the 
life of the plant. 

Suppose that a picce of —— has failed in an 
area of high radiation levels, and that replacement of the 
equipment requires two man-hours of work in an areca 
where the cdininn level is 10 r per hr. Suppose also 
that the policy for special work conditions in the plant 
permits a man to receive up to 2 r in a single exposure, 
provided that he is removed from radiation exposure for 
a period of 13 weeks. Under these conditions the re- 
placement job can be done with a minimum of 10 men, 
each receiving 2 r in a 12-minute work period. For the 
next 13 weeks these 10 men will be excluded from radia- 
tion work. If there is no radiation-free work in the 
plant for these men to do, the cost of the replacement 
job can be as high as 2'/, man-years 
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Proper plant design will reduce the frequency at which 
failures in high-radiation areas occur; it will reduce both 
the time and dose rates required to make these replace- 
ments; and, finally, proper plant design will keep a large 
portion of the plant at sufficiently low-radiation levels 
to permit radiation-free work by men who have received 
special work exposures 

Another economic aspect of radiation control which 
should be considered is legislation. Many states are 
considering legislation for the regulation of radioactive 
materials. The possibility that the present maximum 
permissible exposure levels may be reduced (10) must 
also be considered. Failure to take these factors into 
account in designing the plant may make the plant 
operation very cumbersome if and when such regulations 


are put into effect 


Conclusions 


lL The recommended maximum permissible exposure 
of 0.3 r per week has a small but possibly significant 
risk for a lifetime occupational exposure. 

2 It has been demonstrated that reactor plants can 
be designed and operated with an average level con 
siderably less than 0.3 r per week 

3 The additional cost of a reactor plant designed for 
average exposure levels less than 0.3 r per week will 
probably be recovered many times over by savings in 
operating costs. 

4 In keeping with good engineering practice, which 
always includes a safety factor in any design, it is recom 
mended that 0.03 r per week be taken as the design 
criterion. 
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The Use of Atomic Energy in the Testing of Materials 


By W. M. Keller, Mem. ASME 


Executive Vice-Chairman and Director of Research, 
Association of American Railroads, Chicago, Ill. 


Ever since the engineering art developed castings, 
large rolled sections, forgings, and weldments, it has 
been the goal of quality-control personnel in production 
plants to explore thoroughly the interior of metal sec- 
tions without destroying or damaging them. With 
the discovery of the x ray, a new concept in interior ex- 
amination unfolded. So long as it was possible to pass 
electromagnetic radiation of different wave lengths 
through what are generally considered solid materials, 
it remained only to interpret the rays after they passed 
through the material under scrutiny. At the beginning 
the x ray was used primarily for medical investigation; 
but later, when more somes x rays were developed, it 
was found that the same principle could be applied to 
thick metal parts. 

The use oe rays produced by electrical vacuum tulcs 
has limitatuons. The equipment for a _ million-voit 
x-ray machine is quite large and unwieldy, and repre- 
sents a rather large investment. Consequently, when 
radioactive materials became more generally available, 
they were used to provide a cheap and convenient source 
of rays that could be used in testing materials. 


Isotopes for Testing 


A quantity of cobalt-60 costing $125 is equivalent as 
an energy source of gamma rays to more than $15,000 
worth of radium, or a ratio in cost of 120 to 1, and less 
than | per cent of the comparable gamma-ray equivalent 
of radium 

Wide Field of Usefulness. The radiations emitted by 
natural radioactive elements are traditionally designated 
as alpha, beta, and gamma rays. The first two types 
are constituted by particles and the third one is of the 
nature of an electromagnetic wave. There has been 
some confusion about x rays and gamma rays. Owing 
to the fact that until recently high-voltage x-ray ma- 
chines were not available, the opinion existed in some 

uarters that x rays were less powerful than gamma rays. 
Aesadlie, they are similar in nature, being radiant 
electromagnetic energy. For that matter they are 
similar to light or radio waves, their difference in 
behavior being due only to their much higher energy. 
The difference between gamma and x rays resides in their 
origin; the former originate in nuclear processes, while 
x rays are produced by the retardation of electrons, 
which is an extranuclear process. Of course, one may 
have very “‘soft'’ gamma rays and very “‘hard"’ x rays. 
For instance, with the modern machines, § Mev (million 


Contributed by the Railroad Division and presented at the Annual 
Mecting, New York, N. Y., Nov. 25-30, 1956, of Tum Asanican 
Society or Macnanicat Enoinesrs. Condensed from ASME Paper 
No. $6--A-81. 
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Inexpensive radioisotopes offer many 
possibilities for nondestructive inspection 


electron volts) x rays can be produced, while thulium 
170 emits 84 kv (thousands of electron volts) gamma 
rays. The only difference is in the mode of creation. 

Alpha, Beta, and Gamma Rays. Alpha rays, or alpha 
particles, are emitted from decaying radioisotopes at 
energy levels as high as 10 Mev with a charge of two 
positive electrons. Their low penetrating power makes 
them useless for inspecting metals, and at energy levels 
less than 7.5 Mev they will not even penetrate the skin 
of the human body. 

Beta rays, or beta particles, emitted from radioactive 
materials, are identical to electrons, and lose energy 
when passing through materials by the emission of 
electromagnetic radiation known as “‘braking radia- 
tion.’ This is more dangerous to humans than the 
primary radiation, but can be shielded by small thick- 
nesses of solid materials, consequently such rays are 
ineffective for exploring heavy metal sections. 

Gamma rays, or x rays, indistinguishable from one 
another in behavior, are of slightly eae wave length, 
and very penetrating, hence effective for use in testing 
materials. 

In passing through materials, gamma rays lose their 
energy by interaction with electrons. Where the mag- 
nitudes in Mev are sufficient, the penetration of these 
rays is great enough to permit the development of film 
placed against several inches of steel. 

The Southern Pacific Company has used both radium 
and cobalt-60 to examine castings. The radium used 

rovided an output of 200 millicurie and was on a rental 
neal of $600 per year. The energy source was later re- 
placed with a 620-millicurie cobalt-60 source, obtained 
from the AEC at a cost of only $125 f.o.b. Oak Ridge. 
Since the half life on cobalt-60 is 5 years, it becomes ap- 
parent that the use of this medium is very economical. 


Precautions to Prevent Injury of Personnel 


Reasonable precautions must be taken to protect 
personnel from radiation injury. Fig. 1 shows the 
storing location for the cobalt-60 source used by the 
Southern Pacific Company which, while simple, forms 
an effective way to store this material safely. Storage 
of radioactive materials probably presents the least 
troublesome problems involved in the use of such ma- 
terials. The principal dangers are encountered while 
the process of inspection is under way. 

The most satisfactory means of keeping a check on the 
exposure to which personnel have been subjected are the 
film badge and ionization-type pencil. Proper check 
of these devices provides a suitable monitoring system 
which will reliably indicate the exposure to which 
persons have been subjected. 
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Fig. 1 Storing location for cobalt-60 source, as used by the 
Southern Pacific Company 


If a large amount of radiographic work is to be per- 
formed which requires a group of technicians, the lab- 
oratory where this work is done should designate some 
qualified nee to be responsible for the use, storage, 
and records of isotopes or other radioactive materials in 
use. This person also should keep records of physical 
examinations made of all those engaged in the work and 
of the various dosimeters in use. 

Unusual personal cleanliness should be stressed. 
Hands, arms, and face should be washed with soap and 
water before leaving the laboratory or place where the 
work is done each time a person is exposed. 

Buildings and locations in which radioactive materials 
are used must be posted as hazardous areas as required by 
law. 


Penetration of Gamma Rays 


It has been found on the Southern Pacific that a sec 
tion of stecl 1 in. thick requires 16 hr exposure when a 
gamma-ray source placed at 6 ft from the plate delivers 
900 milliroentgens to the plate. Obviously this time 
is too long for the use of this means of testing as a pro- 
duction tool, and study and experience will be required 
to reduce the time necessary for satisfactory radio- 
graphs if any great extension is to be made of the use of 
this valuable tool. 

More recent data for cobalt-60 indicate that a rela- 
tively modest-sized source ('/2 curie), at the daily cost of 
$1.85 (8-hr day) can produce 18 exposures for 1-in-thick 
pieces of steel, using medium-speed film. ! 


Use of Radioactive Materials on Railroads 


The Southern Pacific Company has successfully used 
both radium and cobalt-60 to produce radiographs 


"Industrial with Reactor Isotopes,’’ by E. J. Clarke, 
Proceedings of the International Conference on Bea eful Uses of Atomic 
Energy, vol. 15, 1956, p. 188 


Marcu, 1957 


The judgment of the operator ts the best guide in obtain 
ing the angle and distance from the energy source best 
suited for the location of the part under examination. 
The greater the distance from the material, the sharper 
will be the outlines of blowholes, cavities, and other 
discontinuities. Here again experience improves the 
quality of the work produced. However, the time re- 
quired for film exposure is important. 

Films are usually taped to the section being tested. 
X-ray films in cassette envelopes are used and lead foil is 
placed against both sides of the film to reduce the ex 
posure time required. The lead foil produces secondary 
electrons by ie incident gamma rays, which have a 
greater developing effect than the gamma rays themselves 
and thereby reduces the exposure time required 

A number of complicated railroad-equipment sections 
have been tested successfully by the use of gamma or 
x rays. The coupler yoke which ts a heavy section, as 
is evident from Fig. 2, has been subjected to such tests 
with satisfactory results. However, this part of the 
car is relatively simple in configuration when compared 
with such parts as the car-truck side casting or coupler 
shown in Figs. 3 and 4. The problem of obtaining radio- 
graphs of these parts in their entirety is evident from the 
irregular shape of the sections. The a of 
the gamma-ray source and the application of film are a 
complicated procedure on parts of this i and the 
time sonnel to obtain radiographs would result in 
excessive expense 

Quick Inspection Required. Because of the critical func- 
tion of certain car parts it would be helpful if a quick 
means of inspection could be made while cars are under- 
going repairs 

These parts include wheels, axles, brake beams, truck 
side frames, truck bolsters, couplers, coupler yokes 

Wheels can be inspected aa gamma rays with rela- 
tive case. However, the area of surface requiring in- 
spection is large. Because of this, film expense 1s 
high. The time required to obtain suitable pictures 
and the film cost present economic problems 

Axles are of simple cylindrical shape and would be 
ideal subjects for radiographs if it were not for the thick- 
ness of sections. A 6'/, * 12-in. axle has a wheel seat 
8'/,-in. diam and this large section presents a — 
in time as well as the expense involved in developing a 
satisfactory radiograph. Also the definition on radio 
graphs would be required to be extremely sharp since 
a crack which is only '/» in. or less deep should be 
detected as well as the larger defects if this system of 
inspection were to be acceptable. 

Axle Inspection. Axles are handled in wheel shops 
under production conditions. If it were possible to in 
spect an area by radiology at a rate of one axle per hr, 
perhaps a flexible means of adding a number of axles to 
the shop stock would prevent delay in the production 
line. It is obvious that any inspection must Pe made in 
such a way as to detect any defects present before wheels 
or bearings are mounted on a Therefore, any 
axles which are under examination must be considered 
quarantined until the results of the inspection are known 

Brake Beams. Brake beams are irregular in shape and, 
because of this fact, problems are involved in obtaining 
revealing radiographs. Moreover, the method of re- 
pairing brake beams is such as to make the introduction 
of this method of testing difficult. At present, most 
brake-beam-parts inspection is confined to visual ex- 
amination. Except for special examinations, it is doubt- 
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ful whether it would be economically feasible to inspect 
brake beams by radiographs. 

Truck Side Frames. Truck side frames and bolsters, 
because of the irregular shape of sections, present a dif_i- 
cult problem in locating the energy source and attaching 
film to the areas to be inspected. The principal parts of 
trucks under major stress are the truss members, and 
failures in these parts may permit truck parts to drop 
to the rail. The geometry of the truss is such that even 
though these members were the only parts inspected, 
an expensive procedure would be required. Truck 
bolsters are noc a frequent source of failure, but if a sim- 
ple and reliable means of inspection for cracks and defects 
could be developed it unite put to use. In this case, 
the extravagant use of film and time appears at present 
to be a barrier to using this means of inspection on a 
production basis. 

Couplers. Inspection of couplers and coupler yokes by 
radiology is perhaps the most promising field in which 
to start this means of inspection. These parts are vital 
to train operation and are under continual stress in train 
movement at a comparatively high level. Because of the 
size and shape of such parts, the problems involved in 
locating the energy source and poh carve: the film are not 


Fig. 2 Configuration of a railroad coupler yoke. The thick- 


ness of the casting requires high penetration. 


Fig. 3 Railroad freight-car truck-side-frame casting is an- 


other part that is difficult to x ray because of thickness 


©) 


Fig. 4 Contour of railroad-car coupler, a part in which failure 
is costly 
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as complicated as in some of the other parts discussed 
previously. 

Inspecting Welds. One application where gamma-ray 
inspection is likely to increase is in the radiographing 
of electric welds on critical parts. The radiographing of 
welded boiler barrels was important some 15 or 20 
years ago when welded boilers were designed. How- 
ever, the steam locomotive is disappearing at a rapid 
rate and boilers are no longer of critical interest. A 
similar application of this principle is the radiographic 
examination of welds in tank cars. It appears that the 
use of welded tank cars will increase. The juncture of 
the tank heads and the cylinder on such cars are being 
tested in this manner to insure satisfactory welds. In this 
case only the weld area is examined as the rolled plates 
which form the barrel and the tank heads are of uniform 
quality not requiring such examination. Since tank 
cars are subjected to relatively high pressures and since 
they carry corrosive and sometimes hazardous cargoes it 
is important that welded tanks be inspected carefully. 

In the foregoing discussion, many difficulties in using 
gamma-tay inspection are considered. History shows 
that the early methods of using new principles in engi- 
neering are superseded by advances in the art. It ts 
very likely that further development of gamma-ray 
inspection will eliminate some of the barriers presented 
in this discussion; gamma-ray inspection of materials 
will advance from the limieed use now enjoyed into a 
production tool. At present the two limiting factors of 
most serious consequence are time of exposure and the 
cost of film with the attendant expense of development 
and analysis. It is likely that a cheaper film with an 
increase in power of gamma-ray output will begin to 
move the use of the radiograph on railroads into a de- 
vice of more general utility. 


Use of Isotopes in Railroad Testing 


Several railroads are experimenting with isotopes in 
diesel engines, as a means of following the rates of wear 
and the study of oil distribution. One railroad is 
conducting a project with the twofold purpose of 
developing the techniques of using isotopes and ob- 
taining wear on engine piston rings and pv liners, 
and to accelerate ll prt air-intake filter tests. 
Another railroad is investigating wrist-pin wear by 
making radioactive test parts. 

A great many problems are involved in developing 
standard outlines of procedure appropriate for railroad 
use of this new technique. Suitable precautions must 
be used to avoid the unnecessary presence of personnel 
in areas which might be considered hazardous. Care 
must be exercised in obtaining oil samples to insure that 
they are representative of the entire crank case. Careful 
records must be kept to insure accurate conclusions. 

Ac this time, standard procedures for railroad use of 
atomic energy in testing are not yet perfected. The 
progress of this development probably will not be 
rapid because of the complications inherent in the prob- 
lems involved. However, the possibilities of atomic 
energy in its various sources are so attractive that new 
uses will be suggested automatically. 

As an experimental and exploratory means of investi- 
gating sections, the gamma ray is now a valuable tool. 
It is not difficult to use properly and, with relatively 
brief experience, personnel become proficient in de- 
veloping valuable data. 
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Neutron Radiation Effects on... 


By E. E. Baldwin, Engineer, Knolls Atomic Power Laboratory 


General Electric Company, Schenectady, N. Y. 


With the use of high-yield-strength low-alloy 
steels for nuclear-reactor pressure vessels, it is 
important to know whether the operating condi- 
tions of temperature and radiation will affect the 
mechanical properties of these steels and the 
magnitude of such effects. Tensile and impact 
specimens of ASTM-A302-51T Grade B man- 
ganese-molybdenum steel were fabricated, 
canned, charged into the Brookhaven reactor, 
and irradiated to a calculated integrated fast- 
neutron flux of 3.7 < 10" nvt at 500 and 700 F. 
Comparison of tensile and impact-test data on 
irradiated and unirradiated specimens showed 
that the separate and combined effects of tem- 
perature and radiation had only minor effects 
(less than 10 per cent) upon the tensile and 
impact properties of the steel tested. 


SEVERAL power-producing nuclear reactors have been 
designed and built using pressurized water as a coolant. 
In cach of these power plants, the reactor is installed 
in a pressure vessel which is fabricated of ASTM-A212 
carbon-silicon steel 

One step toward improving the design of pressurized- 
water power reactors, especially those which are part of 
mobile power plants, is a reduction in the plant weight, 
or increase in the horsepower-to-weight ratio. One 
method by which this cee el can be made is by re- 
ducing the weight of the plant without reducing the 
Bee which is accomplished by using a steel with 

igher-strength properties for the reactor pressure vessel. 
When the weight is reduced by reducing Eo thickness of 
the pressure vessel a second advantage is realized by 
concurrent reduction of the thermal stresses in the pres- 
sure-vessel wall. 

All reactor pressure vessels are subjec ted to elevated 
temperatures and neutron radiation, and these have an 
effect on the mechanical properties of steel with in- 
creased exposure. Manganese-molybdenum steel, ASTM- 
A302 B, has mechanical properties which are higher than 
ASTM-A212 stecl, and if these propertics were not 
seriously affected by clevated operating temperatures 
and neutron irradiation, it might serve as a means of 
attaining the improved reduction in plant weight, in- 
creased horsepower-to-weight ratio, and reduced thermal! 
stresses. 

Contributed by the Metals Engineering Division and presented at 
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... Tensile and Impact Properties 
of ASTM-A302 B Steel 


Purpose of Investigation 


This investigation was conducted to determine the ef- 
fect of elevated temperature and neutron radiation upon 
the tensile and impact strength of ASTM-A302 steel. 
The results also served to indicate the effect the operat 
ing conditions of temperature and radiation had upon the 
tensile and impact strengths of the structural material to 
be used for pressurized-water-reactor pressure vessels 

Description of Material. The material used in this 
investigation was manganese-molybdenum firebox steel 
manufactured to ASTM Specification A 302-52T, Grade 
B, in the form of cross-rolled plate 2'/: in. thick and 
having the composition listed in Table 1. 


Table 1 Chemical Composition of Steel Tested 
Mn P Si Mo 
0.25 1.38 0.016 0.034 0.24 0.45 


The plate was normalized at 1650-1700 F (900-927 C) 
for one hour per in. of thickness and air-cooled after 
rolling. Prior to fabrication of the specimens, the plate 
was cut into slabs 12 in. sq, and these slabs were annealed 
for 2'/> hr at 1250 F (677 C) and air-cooled. The micro- 
structure of the steel in the normalized and stress-relieved 
condition was a mixture of ferrite and Bainite, and had a 
grain size of ASTM-8 

Specimens. The specimens machined from the steel 
under investigation were designed so that they could be 
tested after irradiation in the equipment available in the 
Radioactive Materials Laboratory at the Knolls Atomix 
Power Laboratory. Specimens hes tensile tests were in 
the form of button-head specimens in Fig. 1 and impact 
strength was investigated with standard Charpy V- 
notch impact specimens in a Sonntag impact tester. 

All specimens were machined with their longitudinal 
axis paraliel with the final rolling direction of the plate, 
and at a depth from the surface approximately equal to 
one fourth of the plate thickness. 
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Fig. 1 The tensile specimen was finish-ground all over 
except the ends to an f-16 finish, and center holes were re- 
moved after finish-machining 
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Irradiation Equipment. For the irradiation tests, four 
tensile and 16 impact specimens were assembled into 
aluminum slugs of two types. Two tensile and four 
impact specimens were contained in Type 1, Fig. 2, and 
Type 2 contained eight impact specimens, Fig. 3. Two 
Type-1 slugs and one Type-2 slug were connected to each 
other by '/,-in-diam aluminum tubing, forming a com- 
plete slug assembly. 


\ 2S AL TUBING 


Fig. 2 Pressure vessel steel irradiation slug Type 1 included 
two tensile and four impact specimens 
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00 THERMOCOUPLES ‘i 1° 25 AL TUBING 
25 AL TUBING 
Fig. 3 Pressure vessel steel irradiation slug Type 2 included 


eight impact specimens 
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Fig. 4 Pressure vessel steel irradiation in-pile and out-of- 
pile facilities 


Chromel-alumel thermocouples were attached with 
carbon-steel wire to six specimens along the length of 
cach slug assembly, and were used for measurement and 
control of temperature during irradiation. 

The assembled irradiation slug and associated equip- 
ment consisted of one slug assembly, to which was 
attached */s-in-diam aluminum tubing extending out of 
the pile. This tubing contained the thermocouple 
leads and was used to evacuate the slug assembly and 
fill ic with helium during irradiation. The thermo- 
couples were attached to a temperature controller and 
recorder, and the tubing was fastened to vacuum and 
helium lines, Fig. 4. After irradiation each slug as- 
sembly was cut into its separate parts, Fig. 5. 

Irradiation Conditions. wo mee assemblies were 
assembled and irradiated for 20 days to a calculated 
integrated fast-neutron flux of approximately 3.7 X 
10'* nve in the heated test facility of the Brookhaven 
reactor. One slug assembly was irradiated at a tem- 
perature of 500 * 35 F (260 * 20C), and the second slug 
assembly was irradiated at a temperature of 700 * 25 F 
(371 * 14C). Plots of temperature versus time in the 
pile are shown in Figs. 6 and 7. 

To determine the effect temperature alone might have 
on the mechanical properties of the steel under investiga- 
tion, duplicate sets of tensile and impact specimens were 
held at temperature in a protective pote ot of helium 
for 20 days, one at 500 F (260 C) and one at 700 F (371 C). 


Test Procedure 


All tensile specimens, both irradiated and unirradi- 
ated, were pulled at room temperature in a horizontal, 
screw-loaded, electrically operated tensile tester. The 
specimens were pulled at a strain rate of 0.005 in. per 
min to an clongation of approximately 1 per cent. A 
load-clongation curve was autographically plotted using 
a microformer extensometer having a 1000:1 magnifica- 
tion. The specimen was then unloaded, a 20:1-magnifi- 
cation mic “haan extensometer substituted for the high- 
magnification instrument, and the specimen pulled to 
fracture. Measurements were made of length and 
minimum diameter before and after the test for deter- 
mination of elongation and reduction of area. 

Impact specimens were tested in a standard Sonntag 
impact machine. For testing at temperatures other than 
room temperature, the specimens were placed in a bath 
at the desired temperature for at least 5 minutes, then 
quickly (less than § seconds) placed in the machine and 
tested. The cooling bath used for tests below room 
temperature consisted of alcohol and dry ice, and heated 
water was used for all tests above room temperature. 

Tests on all irradiated specimens were conducted 
without shielding or with temporary shielding only 
since the specimen activity was low (approximately 400 
mr gamma and §00 mrep beta per specimen at 12 in.). 


Results and Discussion 


The results of the tensile tests are listed in Table 2, 
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Fig. 6 Temperature of pressure vessel irradiation, slug 
number K-A2-5 
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Fig. 8 Charpy V-notch impact on normalized and tempered 
ASTM-A302 with 500 F treatment 


and the impact-test results are illustrated in Figs. 8 and 9. 

Examination of the data listed in Table 2 shows that 
for both the irradiation and thermal treatment, the 
tensile strength and ductility were changed. The 
magnitude of the changes expressed as a percentage of 
the original value are contained in Table 3. Also in- 
cluded are similar percentage changes in tensile proper- 
ties of irradiated A212 B steel reported in the literature. ! 

Comparison of the values listed in Table 3 shows that 
the tensile properties of steel under investigation were 
changed both by thermal aging and by irradiation at the 
same aging temperatures 

Several generalizations can be made from these data 
Holding at an clevated temperature for long periods of 
time results in a decrease in tensile and yield strengths, 
an increase in elongation, and a decrease in reduction of 
areca. When the samples are subjected to neutron 
irradiation while kept ie the same length of time at the 
same temperature, the change in tensile and yield 
strengths and in elongation is of the opposite sense, and 


1 “Effect of Neutron Irradiation in Steel,"’ by J. C. Wilson and R. C. 
Berggren, paper presented at ASTM annual meeting, June 26, 1955 
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Fig. 7 Temperature of pressure-vessel irradiation, slug 
number K-A2-7 
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Fig. 9 Charpy V-notch impact on normalized and tempered 
ASTM-AsQO2 B with 700 F treatment 


Table 2. Results of Tensile Tests 


0,2 
Per 
cent Reduc- Change 
Ultimate offset- Elonga- tion of in 
tensile yield tion, area, hard- 
strength, strength, per per ness, 
psi psi cent cent RA 
Unirradiated con 
trol specimens 91,200 66,400 25.7 62.5 
Held at $00 F for 
20 days 91,500 65,000 26.1 60.7 Not meas 
ured 
Held at 700 F for 
20 days 49,800 64,200 26.8 61.1 Not meas 
ured 
Irradiated at 500 F 
to 3.7 10" nve 95,300 72,100 24.3 59.6 
Irradiated at 700 F 
to3.1X 10nve 92,600 67,00 22%5 66 +0.5 


* Average of four specimens tested in each condition 


the change in reduction of area is of the same sense but 
of greater magnitude than the changes produced by long- 
time heating without irradiation. 
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Microstructure in the as-machined condition when 


Fig. 10 
Sec- 


normalized at 1650 to 1700 F and tempered at 1250 PF. 
tioned transverse to rolling direction; * 100. 


Table 3. Changes in Tensile Properties of Carbon Steel When Subjected to Thermal 


Fig. 11 Microstructure in the as-machined condition, when 
normalized at 1650 to 1700 F and tempered at 1250 F.  Sec- 
tioned transverse to final rolling direction; * 750. 


dergo when irradiated to an 


Aging and Neutron Irradiation® 


Percentage change with respect to properties of unirradiated material 


integrated neutron flux of 
3.7 X 10" nve. These cal- 
culated changes are listed in 


0.2 
Per cent Table 3. When compared 
with similar values for the 
ensile yie tion o 
Steel Treatment strength strength Elongation area 2 ae 
A302 B at 500 F for 20 days +33 -2.1 -2.9 that irradiation at clevate 
B Irradiated at $00 F to 3.7 K 10" nave +45 +8 6 -5 4 temperatures does have 
A302 B Held at 700 F for 20 days 1.5 3.3 +4.3 ie definite annealing effect upon 
A¥02 B Irradiated at 700 F to 3.7 X 10" nve! rls 1.7 0.8 -3.0 the radiation damage of the 
A212 B Irradiated at 120 PF to 1 K 10!" nve +7.2 30.6 -1.8 +67 A302 steel 
A212 B Calculated change if irradiated to 3.7 30 stecl. 
10"* nve at less than 200 F +2 11.3 -0.7 1.7 [he Charpy V-notch im- 
© Op. cit pact behavior of the normal- 
ized and tempered specimens 


* See footnote | 


Comparing the magnitude of the changes in tensile 
properties produced by holding at the two clevated 
temperatures for long periods, it will be seen that the 
higher temperature produces the greater annealing or 
softening effect. In other words, the higher tempera 
ture produces a greater reduction in strength and increase 
in ductility than the lower temperature, and when the 
material under investigation is irradiated at clevated 
temperature, the higher temperature ts a greater deterrent 
to the embrittling effects of irradiation. 

The integrated neutron flux to which the specimens in 
this investigation were irradiated is approximately one 
third of the irradiation to which the A212 specimens, 
whose property changes are compared in Table 3, were 
subjected. If it is assumed that (a4) the behavior of the 
A302 steel under irradiation is the same as that of the 
A212 steel, (6) the change in impact and tensile proper- 
ties is directly proportional to the integrated flux in the 
range of 1 X 10" to 1 X 10" nve. and (¢) the tensile 
reduction of area decreases uniformly with increasing 
amounts of integrated flux, then one can calculate the 
change in properties that the A212 specimens would un- 
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and in the as-machined, 

heated, and irradiated condi- 
tions is shown in Figs. 8 and 9. There was a con- 
siderable spread in the data of the as-machined speci- 
mens, but if the true-impact curve lies in the center of 
the scatter band, the 20-ft-lb impact transition tempera- 
ture is approximately +22 F. The transition tem- 
yeratures a all other specimen treatments are listed in 
lable 4. 


Table 4 Charpy V-Notch Impact Transition Temperature 


20 ft-lb transition temp, F 


Specimen treatment 
As-machined, normalized, and tempered 
20 days at 500 F +46 
Irradiated at 500 F 
20 days at 700 F 
Irradiated at 700 F 


The data in Table 4 indicate that the changes in 
transition temperature induced by radiation or thermal 
treatments were small (less than 25 F). The greatest 
change in transition temperature was exhibited by those 
specimens which were heated to 500 F for 20 days, but 
it is felt that this is only coincidence. In examining 
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Fig. 12. Microstructure in the as-machined condition, when 
normalized at 1650 to 1700 F and tempered at 1250 F, and 
held 20 days at SOO F. Same sectioning, 


the impact-cnergy versus temperature curves in Figs. 
8 and 9, it appears that neither the irradiation nor the 
temperature has any significant effect on the 20 ft-lb 
transition temperature. 

Regarding the effect of radiation on the Charpy V-notch 
impact strength of A302 B steel, it can be concluded 
that, under the conditions of this experiment, irradiation 
has little or no effect. There does seem to be a trend 
toward higher impact-energy transition temperatures 
with irradiation, and the effects would probably be more 
pronounced with greater amounts of talidaion. 

In summarizing, the changes in mechanical propertics 
of normalized and tempered A302 B steel, induced by 
the conditions of this investigation, namely, neutron 
irradiation to a calculated integrated flux of 3.7 X 10" 
nvt (fast) at temperatures of 500 and 700 F, consisted of 
slight increases in tensile and 0.2 per cent offset-yield 
strengths and in Charpy V-notch transition temperature, 
and slight decrease in per cent elongation and reduction 
of area. The embrittlement induced by the radiation 
was of a small magnitude, and it was felt that the dam- 
age was lessened by irradiation at elevated temperatures 

Comparison of the results obtained in this investiga 
tion with results published in the literature also indicates 
that there is a similar trend in the effects. With in 
creased irradiation, it seems possible there will be 
increased damage, but the amount of damage will be in- 
versely dependent upon the temperature; the higher the 
temperature, the smaller the amount of damage 

That the changes in properties are a result of radiation 
rather than microscopic changes induced by high 
temperature aging is further evidenced by the mi 
crostructures exhibited in Figs. 10 to 13. The transverse 
structure of the material in the as-machined condition at 
a magnification of 100 is shown in Fig. 10. The same 
structure at a magnification of 750 1s shown in Fig 
11. When comparisons are made, Figs. 11, 12, a trans 
verse microphoto at 750 of a specimen held at 500 F 
for 20 days, and Fig. 13, a transverse microphoto at X 750 
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Fig. 13 Microstructure in the as-machined condition, when 
normalized at 1650 to 1700 F and tempered at 1250 F, and 
held 20 days at 700 F. Same sectioning, * 750. 


of a specimen held at 700 F for 20 days, no difference in 
microstructure between the three samples can be seen 
Since no detectable microstructural changes were caused 
by holding at temperature, then the minor differences in 
properties exhibited by the unirradiated specimens 
must be accounted for by submicroscopic changes in the 
material 


Conclusions 
The following conclusions can be drawn 


1 When irradiated to a calculated integrated thermal 
neutron flux of 3.7 K 10" nve at temperatures of 500 
and 700 F, there are only minor changes (less than 10 
per cent) in tensile and yield strengths, ductility, and 
impact transition temperature of ASTM-A}302 B steel 

2 Test results on irradiated and unirradiated speci 
mens indicate that operation at clevated temperature 
results in some annealing of the embrittling effects of 
irradiation in agreement with published data on other 
steels 

3 Comparison of the results of the irradi 
ated as part of this investigation with data on the same 
properties for similar materials subjected to larger 
amounts of radiation (1 X 10 nve fast) indicates that an 
increase in the property changes can be expected for 
larger amounts of radiation than studied 


Acknowledgment 


The author wishes to express his appreciation for the 
co-operation received from M. Fox, h W. Powell, and 
iJ Floyd of Brookhaven National Laboratory 
The author also wishes to acknowledge the aid of 
L. F. Coffin, Jr., R. F. Koenig, W. L. Fleischmann, 
W. E. Cooper, C. A. Bruch, M. Ciancetta, F. W. Wies 
inger, and D. J. Ruggiero of the Knolls Atomic Power 
Laboratory in this investigation 


265 


The study of the use of nuclear energy as a 
fuel to furnish power for railroad locomotives, 
suggested as early as 1946, is being carried on 
by many different engineering groups in an 
effort to determine the over-all economic facts 
of this type of fuel. At present it is questionable 
whether a nuclear-powered locomotive can 
justify its existence on American commercial 
railroads, but it does appear that such a locomo- 
tive has a place in our military service as well as 
in certain foreign countries where present-day 
type fuels are in short supply. 


Tue American Railroads are interested in atomic 
energy to furnish the power to haul our trains at a lower 
over-all cost than is being done by our present equipment. 


Two Ways of Using Atomic Power 


This may be accomplished by using atomic power in 
one of two ways, indirect or {easy If the indirect is 
used, the atomic energy would be converted into elec- 
tric power at stationary plants and transmitted through 
overhead lines to conventional locomotives 

The use of atomic energy in a direct method on a 
railroad locomotive would mean that the atomic fuel 
would be carried in the locomotive and converted into 
power on this unit 

A locomotive in general terms is an engine which 
converts fuel or electric power into tractive effort at the 
rails, in order to exert drawbar pull on a train of cars, 
thus forcing these to move along the rails 

The main functions of such a locomotive are to convert 
fuel into heat, then change this heat into pressure, 
next, turn this pressure into horsepower through an 
internal-combustion engine, a steam engine, a steam 
turbine, or a gas turbine. This power is either carried 
directly to the rails through links or gears or is con- 
verted into electric power and then transmitted through 
cables and motors to the wheels. This is a rather 
simplified description, but it will serve the purpose in 
describing an atomic-powered locomotive. 

When nuclear fission takes place, the kinetic energy, 
due to the velocity of the newly formed atoms and 
neutrons, causes them to move at such high speeds that 
they collide with other atoms, and the collision results 
in turning kinetic energy into heat. It is this heat that 
we plan to convert into power for use in our atomic 
locomotive. 


Contributed by the Railroad Division and presented at the Annual 
Meeting, New York, N. Y., Nov. 25-30, 1956, of Tam Amanican Society 
or Macnanicat Enoinnens. Condensed from ASME Paper No. 56 


A-79. 
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An Atomic-Powered Locomotive? 


By Bruce C. Gunnell, Mem. ASME 
Bush Hill Development Corporation, Alexandria, Va. 


Converting the Gas-Turbine Electric Plant 


If we take a gas-turbine electric locomotive adapted 
to use atomic energy in place of conventional fuel, then 
the main factor is the replacement of the combustion 
chamber, fuel storage, cad tending equipment with an 
atomic reactor. 

The reactor may be a solid-fuel or a liquid-fuel type. 
It also may use a direct air-cooled cycle or an indirect 
liquid-cooled cycle. 

In selecting the size and weight for an atomic loco- 
motive we should start with one that can be used in 
freight and passenger road service and in switching 
service, on most of our standard American railroads, 
and also could be used by our military. It should be 
designed so it can be operated as a single unit or as 
multiple units from one control cab. The controls 
should be simple and maintenance cost reduced to a 
minimum. It should be designed so there is little po- 
tential danger to personnel or property. 


Comparison With Diesel Locomotive 


A diesel locomotive uses about 2 gal of fuel per 1500 
hp per mile in road service. The over-all efficiency of 
this diesel will be about 28 per cent, at full throttle, full 
load, and this efficiency drops only slightly as the 
throttle and load are reduced. 

A present-day oil-fired gas turbine will have about 
15 to 18 per cent over-all efficiency at full throttle, full 
load. This efficiency falls very rapidly as the throttle 
and load are reduced due to the characteristics of the 
turbine design and also due to the large compressed-air 
requirement of the gas-fired turbine in order to control 
the temperature. 

There are no efficiency data available on an atomic- 
energy gas turbine, but let us estimate the turbine as 
20 per cent efficient, and the electrical transmission as 80 
per cent efficient giving a total efficiency of 16 per cent. 

From these figures we can list the following data in an 
effort to compare an atomic-powered gas-turbine electric 
locomotive with a modern diesel-electric locomotive 
as shown in Table 1. 

We should now weigh the good and bad points of 
these two types of locomotives and, where possible, 
relate these comparisons in terms of money 

Fuel is our first item to consider. The purchase 
price of fuel on a large fully dieselized railroad operating 
about 1000 diesel units of 1500 hp each will run about 
160,000,000 gal at $0.10 per gal, or $16,000,000 per yr. 

It would take 500 atomic units of 3000 hp each to 
““atomize"’ this railroad. 


Development Cost and Maintenance 


The development cost of the first atomic locomotive 
would probably be at least $20,000,000. The cost per 
3000-hp unit, after mass-production manufacturing is 
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Table | Comparative Costs Between Atomic-Powered 
and Diese! Locomotives 


Data Diesel Atomic 
1 Locomotive efficiency, per cent 28 16 
2 Average fuel per mile, Ib 28 0.000,245 
4 gal 

3 Estimated total fuel capacity, |b 14,000 33 
4 Estimated locomotive miles pet 

month 12,000 12,000 
5 Locomotive-miles per yr No 

4X12 144,000 144,000 
6 Estimated portion of total Bru’'s 

used per omg per cent 100 20 
7 Pounds used per fueling (No. 3 

No. 6 14,000 66 
8 Total Bru per Ib of fuel, based on 

data available 20,000 40,000,000 ,000 
9 Total Bru per mile used (No. 2 

< No. 8).. 560,000 982,000 
10 Work in Bru per mile (No. 1 & 

No. 9) 157,000 1§7,000 
11 Total Bru per fueling (No. 7 & 

No. 8) 28,000,000 —264,000,000,000 
12 Years between fuel changes No 

11/CNo. 9 K No. § 0 00347 1.87 


once a day 
13 Fuel cost new (based on Prof. Lyle 
Borst’s paper at Atomic Indus 
trial Forum meeting, March, 
1954), per lb $0 .0142857 
14 Credit for poisoned fuel (est. ! 


$9,090 90 


of 


cost new fuel) per Ib $1,818.18 
15 Net cost fuel per th $0 0142857 $7,272.72 
16 Net cost fuel per fueling (No. 3 X 

No. 15) $240,000 
17 Net cost fuel per yr (No. 16 

No. 12 $57,600 $128,000 
18 Net cost fuel per mile (No. 17 

No. 5) $0.40 $0 89 
19 Per cent fuel cost (from No. 18) 100 222 


20 Fuel, Ib per hp per hr (No. 2 X 40 

mph/3000 hp 0.38 
21 Fuel, lb per hp per hr atomic plane 

(Life 2/7/55) (800 mph X § Ib) 

(14,000 miles X 475,000 hp X 

18 efficiency per cent) 


0 000,000, 326 


0 .000,000, 340 


started, would probably be about $1,000,000 each for 
the first 500 locomotives. If the development cost is 
absorbed by the first 500 units, then they would cost 
$1,040,000 each, as against a two-diesel unit costing about 
$300,000. The expected life would be about 15 years 
for each type. Therefore an atomic unit would cost 
$1,040,000 divided by 15 or $69,333 per yr, and two-diesel 
units would cost $300,000 divided by 15 or $20,000 per 
yr 

The maintenance cost of a 3000-hp diesel locomotive 
is about $0.40 per mile, or 144,000 K $0.40--$57,600 
per yr. In light of the fact that many parts of an atoms 
locomotive will be radioactive, ‘‘hot,’’ causing it to be 
unsafe for mechanics to make repairs on the locomotive, 
the assemblies will have to be removed and set aside to 
“cool off,” which may take months or years, before 
repairs can be made. In some cases the parts may have 
to be “‘dumped,’’ which would result in a complete loss 
A conservative estimated figure for maintenance cost per 
mile will be twice that of a diesel, or $0.80 per mile, or 
$115,200 per yr per 3000-hp unit. 


Used Atomic Fuel Problem 


The storage and handling of used atomic fuel are very 
difficult and require specialized equipment and per 
sonnel but the quantity of the fuel and the frequency 
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of refueling will be much less than that required for 
diesel operation. The costs of fuel handling should 
balance each other, 

However, the possible additional cost ts combined with 
that of the liability insurance and other costs. The 
cost of the train crews should be the same for both types 
of power. These are some of the main costs and are 
enough for our present needs, as shown in Table 2. 


Table 2 Comparative Operating Cost per Year of 
Diesel and Atomic-Powered Locomotives 


Data Diesel Atomic 
1 Expected life, yr 15 15 
2 First cost @ 15-yr lite $20,000 $69,333 
3 Maintenance per yr (diesel 40¢ per mile $57,600 $115,200 
4 Cost of fuel per yr (No. 17, Table | $57,600 $128,000 
§ Cost of fuel storage, handling and liability 
in addition to diesel (est $25,000 
6 Train crews same as dicsel 
7 Extra cost supervision and training overt 
diesel (est. ) $10,000 
8 Total cost per yr per locomotive $135,200 $347,233 
9 Operating cost per mile $0.94 $2.40 
100 255 


10 Per cent operating cost 


Norr: Interest on above fixed charges not considered 


Safety and Liability 


We now come to the subject to which no one living 
knows the answer—safety and liability. 

This can be broken down into two phases. One phase 
is the normal danger that personnel are subjected to the 
radioactivity of the atomic fuel. This, of course, will 
cost a great deal more than it does to train and supervise 
diesel maintainers, say, $10,000 per year per atomic lo 
comotive 

The other phase is: What will be the consequence when 
something goes wrong with the equipment as a result of 
the failure of mechanical parts or personnel failure? 
There is not much danger from a controlled chain 
reaction resulting in an atomic explosion, in fact, this 
possibility can be disregarded. However, there 1s 
danger of the failure of some safety equipment which 
would stop the control rods from operating. The re 
actor in this case could get so hot that it might melt 
down and run out on the ground. Of course, if this 
happened, the ground would become so radioactive that 
personnel could not come near it. The track would 
have to be abandoned for a long period of time, or the 
ground dug up and carried away by the use of very 
special equipment. This would be particularly likely 
as the aftermath of a head-on collision 

Lawsuits to cover personnel and property damages 
would soon be under way possibly even resulting in 
bankruptcy 


For Military Service 


An atom powered locomotive cannot be justified for 
use on our American Railroad System for serving the 
public at the present time, or any time in the next ten 
years, but an atomic locomotive would prove very 
valuable at the present time in the military service. A 
3000-hp unit may be a little large, but this can probably 
be reduced without too much difficulty. Think what a 
wonderful advantage it would be to have a military 
locomotive operating in some remote field that only 
required pHs every six months 
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Briefing the Record 


Apetracte and Comments Based on Current Periodicals and Events 


for the Atomic Energy Commission by the University of 
Chicago at Lemont, Ill.,on Feb. 9,1957. The $5-million 
§000-electrical-kw nuclear plant is the first designed and 
built for the produc tion of electrical power to come into 
Operation in this country, in what AEC Chairman Lewis 
L. Strauss, speaking at the ceremonies, said may be ‘‘the 
year of the coming of age of nuclear power,’’ since several 
other reactors will soon begin operation 

The EBWR incorporates a number of features which 
literally make this 488-F 600-psig light-water-moderated 
plant several reactors in one. It can accommodate a 
variety of core arrangements for experiments with both 
natural and forced circulation, aa can be modified to 
operate with heavy water and a variety of fuel elements. 

A number of pilot-plant and component studies will be 
made on the boiling-water-reactor concept, an efficient 
system which sends steam directly to the turbine-genera- 
tor without intermediate heat exchangers, and which ts 
also inherently the safest of the reactor types. Test 
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Left: Cutaway perspective of 
entire Experimental Boiling 
Water Reactor Plan. The re- 
actor is the structure nearly 
centered under the dome which 
extends through several levels. 


Below: The exterior of the 
Experimental Boiling Water 
Reactor Building at the Ar- 
gonne National Laboratory, 


runs which have been taking place since December indi- 
cate that the radioactivity carried to the turbine is much 


less than anticipated. Since the radioactivity is carried 
by the dispersed water particles in the steam, and the 
steam is nearly dry by ie time it leaves the top of the 
reactor, what littic radioactivity ts left is removed in the 
drier before the steam reaches the turbine 

Several basic modifications of reactor vessel and con- 
tainment building design are incorporated into the 
EBWR. Although the reactor should be able to operate 
at a power level at least four times its rating of 20 heat 
megawatts, and numerous safety precautions are incor- 
sorated, an additional safety factor is the use of three 
arge strap beams to hold down the reactor-vessel plug 
in the event of an explosion. These beams are an- 
chored 60 ft below in the concrete base of the contain- 
ment building, and are protected against shearing by 
laminated mats of wood and steel. The beams and plug 
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5000-Kw Nuclear Power Plant » 
dedicated at the Argonne National Laboratory, operated 


The multiple steel beams in the 
center of the floor at the 
Experimental Boiling Water 
Reactor guarantee protection 
against an upward explosion 
of the reactor. The  fuel- 
handling equipment can be 
seen behind the beams. A 
huge lead coffin is used to 
transfer fuel elements to a 
water-filled storage pit when 
not in use, as a protection 


would confine the blast below the main floor where thick 
concrete shielding could absorb any fragments. No mis 
siles would penetrate the steel dome or convert it into 
shrapnel 

Since the EBWR will be modified frequently for the 
various experiments, the control-rod-actuating machin 
ery has been located beneath the reactor vessel rather 
than in the customary position on top The top is a 
simple lid plug which can be removed easily for core or 
fuel-element modification. Fuel-element assemblies ar 
inserted accurately and easily by the use of a positioning 
plate of two circular eccentric gears which can be set by 
the use of a chart and two sets of circumferential mark 
ings. The circular plate with its guide opening ts quickly 
lifted into place by overhead crane 

The nine individually operated control rods pass 
through the base of the vessel where sealing 1s simpler 
since water is present rather than steam, as at the top 
The rods extend through the entire core and are accom 
modated in the up position in the space between the 
top of the core and the top of the reactor vessel Two 
types of control rods are used. Hafnium is the absorbing 
material in five of the rods which are located in the most 
effective (central) positions. The other four rods are 
made from stainless steel containing 2 per cent boron 
Spring-accelerated gravity drop is preserved just as it 
would be if the mechanism were on top of the reactor, 
and deceleration is accomplished with dashpots 

The EBWR is a thermal reactor using enriched uranium 
fuel and moderated by naturally circulating ordinary 
water. The present roughly 4-ft-diam core consists of 
114 fuel assemblies, of which 106 contain 1.44 per cent 
U-235-enriched uranium and 8 natural uranium. A 5-ft 
diam core which will hold up to 148 assemblies can be 
used. Each fuel assembly is 77°/s in. long by 3*/4 in. sq 
with six parallel uranium-zirconium-niobium-alloy 
sheets arranged with water-channel space between 
Water enters the 7-ft-ID 23-ft-high pressure vessel at the 
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base, circulates upward between the fuel elements, boil 
ing, and becoming steam which passes out of the top 
of the vessel to the turbine-generator. The space be 
tween the core and the vessel wall serves as downcomer 
for the water as it circulates. The pressure vessel was 
built by The Babcock & Wilcox Company tn accord 
ance with the ASME Boiler and Pressure Vessel Code 

Steam in excess of that demanded by the turbine in 
response to generator load is by-passed through a de 
superheater directly to a condenser The new super 
critical steam plants require a somewhat similar system 
to by-pass steam during boiler start-up 

The turbine-generator built by Allis-Chalmers 1s a 
conventional one, although new methods of pressure 
control, remote control, start-up, and shutdown had to 
be developed The turbine ts a multistage (1 Curtis, 
11 Rateau) impulse unit rated at 3600 rpm, inlet 560 psig, 
482 F at throttle, exhaust 2'/s in. abs, flow 62,700 Ib 
per hr steam at full output. It is solidly coupled to the 
generator and direct-connected exciter. The generator 1s 
rated 5000 kw, 3 phase, 60 cycle, 4160 volts, 6250 kva 
at 0.8 pf, 0.8 short-circuit ratio; exciter ratings are 25 
kw and 120 vole d-« This air-cooled unit with air-to 
water heat exchangers ts similar in size and rating to 
many units built for industrial and municipal power 
plants, and the output 1s used co fill part of the power 
requirements of the Argonne National Laboratory 

The condenser, which includes many departures from 
standard design because of the extreme leak-tightness 
requirement and need for avoidance of any reactor feed 
water contamination, is of divided water-box design 
permitting half shutdown in case of a tube rupture. It 1s 
rated 5300 sq ft, with 68,700 Ib per hr steam load at 
§000 kw, 2'/» in. abs vacuum, 13,650 gpm max cir 
culating water flow (85 F), 108.7 F condensate 

Sargent & Lundy were consulting engincers, the Sum- 
ner Sollitt Company was general contractor. Most in- 
strumentation was by yet & Northrup Company 
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Catalyzed Nuclear Reaction 


A new phenomenon discovered in the University of 
California Radiation Laboratory, described as a ‘‘cata- 
lyzed nuclear reaction,’’ has been announced by the 
Atomic Energy Commission, and adds a third way of 
making a nuclear reaction take place 

The older ways are the inducement of thermonuclear 
reactions, in which two light nuclei fuse into a heavier 
one when the temperature is raised to roughly one mil- 
lion degrees; or bombardment of nuclei with other 
nuclear particles from accelerators like cyclotrons 
or nuclear reactors. 

In order to make a nuclear reaction take place, two 
nucle: must touch. The new discovery is a way of 
pulling two nuclei together so that a proton and a 
nucleus of heavy hydrogen (a deuteron) can combine to 
form helium-3 with the release of 5.4 million volts 
energy. This pulling together takes place in a ‘‘mesic 
molecule."’ 

In a normal molecule the nuclei of the component 
atoms are pulled together weakly by electrons, but the 
electron can be replaced by a much heavier particle, the 
negative mu meson. Because the mu is 200 times 
heavier than an clectron, it circles the nucleus at only 
1/210th the distance of an electron, and thus binds the 
two nuclei correspondingly closer. The nuclei then have 
a good chance a touching, and the nuclear reaction can 
take place. 

The reaction is termed a catalyzed reaction because the 
mu meson is not consumed but may be ejected from the 
molecule by the energy released. The mu is then free 
to catalyze more reactions, in chain fashion 

At the wanae time the energy-producing reaction 
is only a laboratory phenomenon since the chain of cata 
lyzed reactions cannot continue long enough to generate 
commercially useful amounts of power. 


Nuclear Briefs 
Portable Nuclear Power Plants 


Smati, easily transportable, nuclear power plants 
may soon be generating electricity in remote mining 
areas and serving as atomic workhorses for scores of 
other industrial uses including marine propulsion and 
the production of process heat 

The Hawker Siddeley Nuclear Power Company, an 
English subsidiary of the Hawker Siddeley Group, Ltd., 
has begun work on a liquid-metal-fueled type of reactor 
which, it ts hoped, can be applied to such uses. 


Nuclear-Powered Merchant Ships 


The Atomic Energy Commission and the Maritime 
Administration have announced a joint long-range pro- 
gram aimed at developing reactor systems for com- 
mercially competitive propulsive power for merchant 
ships. This program ts in addition to the work now 
progressing on development and construction of the 
first nuclear-powered merchant ship, announced by the 
President on Oct. 15, 1956 

Under the joint program, the AEC ts responsible for 
funding and directing the development of merchant-ship 
reactors. In general, the Maritime Administration 1s 
responsible for funding and directing the construction of 
ships, propulsion plants, and nuclear reactors which have 
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passed beyond the development phase. The two agen- 
cies have contracts with private companies for six de- 
sign-feasibility studies of four reactor systems. 


Industrial Radiation Center 


Radiation Applications, Inc., of Long Island City, 
N. Y., is the first privately owned industrial radiation 
center in the New York area. The company, organized 
in 1954, serves as consultant on specific radiation applica- 
tions, surveys possible arcas of utilization, and con- 
ducts experimental research and development programs 
for industry on both a service and contract basis. 

Equipment includes a 1350-curie cobalt-60 radiation 
source composed of four flat 2 K 14 X '/,s-in. plates, each 
weighing less than a pound, housed in a completely 
sealed 75§00-lb mobile lead shield 26'/» in. in diam. Ma- 
terial to be exposed is placed in a 3-ft-deep pit, the lead 
shield moved over the opening, the source lowered into 
the pit, and the material thus irradiated. 


Nuclear Power Packs 


A family of small, light nuclear power packs ranging 
from less than 1 cu in. to 2 cu in., having a shelf and use 
life of over 25 years, energy pulses up to 337,000 ergs, 
and capable of operating over wide ranges of temperature, 
acceleration, and vibration, has been developed by 
Patterson Moos Division, Jamaica, N. Y., of Universal 
Winding Company. The nuclear power packs are suita- 
ble for use in weapon and ordnance systems as power 
sources for warheads, fuzes, destructers, timers, and pro 
gramming devices. 

Heart of the power pack is a nuclear battery which con 
verts nuclear energy directly into electric energy. It ts 
made with current ratings from 5 to 5000 micro-micro- 
amperes and equilibrium voltages in the order of 10,000 


volts. 
In the power packs the constant current characteristics 


A family of small, light nuclear power packs ranging from 1 
cu in. to 2 cu in. having a shelf and use life of over 25 years for 
use as power sources for warheads, fuzes, destructers, timers, 
and programming devices 
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of the nuclear battery are used to charge a capacitor mak- 
ing available a pulse source of electrical energy of essen 
tially zero impedance. Pulse energy may be used re 
peatedly and means are provided to reliably regulate ca 
pacitor voltages at specific values between 75 and 750 
volts. 


Reactor Experience 


The Preliminary Pile Assembly (PPA) of the Knolls 
Atomic Power Laboratory (KAPL), the first atomic 
reactor operated in the northeastern United States, has 
been started up and shut down a record 10,000 times for 
experimental purposes. PPA has functioned for 8'/» 
years and ‘‘is Pelieved to have produced more informa 
tion about a larger variety of reactors than any other 
assembly.’’ It is one of five experimental reactors at 
the KAPL operated by General Electric for the AEC. 

The prototype power plant for the submarine Seawolf 
and the actual Seawolf power plant were tested with the 
PPA, and the Submarine Advance Reactor for use in the 
world’s largest submarine, the Triton, is now under con 
struction. 


Westinghouse Testing Reactor 


The AEC has filed notice of the proposed issuance of a 
construction permit to the Westinghouse Electric Cor 
poration authorizing construction of a testing reactor 
in Sewickley Township, Westmoreland County, about 
29 miles southeast of Pittsburgh, Pa. The reactor will 
be cooled and moderated by ordinary water under pres 
sure, and will use uranium peacoat | in the isotope U 
235 as fuel. To be known as the Westinghouse Testing 
Reactor, the facility will generate heat equivalent to 
20,000 kw. It will be used for developing and testing 
power-reactor fuel elements, for radiation-damage test 
ing of materials and components, and for limited pro 
duction of radioisotopes. Westinghouse plans to make 
the facility available to others on a commercial basis. 


Plainsboro Research Reactor 


The AEC has issued a permit to AMF Atomics, Inc., 
of New York, N. Y., a division of American Machine 
and Foundry Company, for construction of a ‘‘pool 
type’’ research reactor in Plainsboro Township, N. J 
The 300-acre site is in a farming area about 4'/, miles from 
Princeton, N. J. The reactor will operate at power 
levels up to 5000 kw to provide fast and thermal neutron 
fluxes and gamma rays be a variety of experimental ap 
plications. Ownership of the reactor eventually will be 
shared by a group of industrial concerns to be associated 
under the name Reactor Laboratories, Inc 

It will be similar to the Bulk Shield Test Facility 
which has been in operation at the Commission's Oak 
Ridge National Laboratory, Oak Ridge, Tenn., since 
early 1951. 


Punch-Card-Controlled Steel Mill 


Wuart is believed to be the world’s first punch-card 
controlled steel mill, which has certain controls and 
speeds automatically set, is now turning out tons of 
steel daily at the Brackenridge Works of Allegheny 
Ludlum Steel Corporation, Pittsburgh, Pa. 
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This punch-card-controlled steel mill, at the Brackenridge 
Works of Allegheny Ludlum Steel Corporation, is turning out 
tons of steel daily. The inset, ower left, shows the operator 
putting the punch card into a card reader. A button is pushed 
which sends electrical impulses to a master control, and the 
number of passes, the speed of rolling, and the sequence and 
amount of slab reduction are read from the card. 


The same operator who manually operated the mill 
in the past uses the cards to help control the mill today. 

The system uses punch cards —on a 56-1n. universal 
roughing mill--with certain areas cut out. These 
holes indicate the number of passes, the speed of rolling, 
and the sequence and amount of slab reduction 

The control system was developed, manufactured, 
and installed by General Electric Company engineers 

The card system 1s designed to improve the quality of 
product and the output of the mill. By performing the 
rolling operation the same each time, as prede termined 
by rolling experts, there 1s greater control of the quality 
of the stecl. The rolled material is always of uniform 
size, and the steel, from day to day, has better, more 
constant physical properties 

In mel wi the card system the punched cards are in 
serted into a card reader, and a button is pushed sending 
clectrical impulses to a master control which activates 
the mill 

The cards have as many as 15 programmed passes with 
accuracies of about '/, in. There are six possible 
speeds which are predetermined and recorded on the 
card. The maximum opening of the mill ts 9.99 in. 
with a top screwdown speed of 40 in. per min 

The use of punched cards permits the operator to main- 
tain a large fre of schedules for a wide variety of prod 
ucts 
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AIR SPRING DIAPHRAGM 


Schematic drawing shows a 
typical front air suspension on 
a passenger car. Curved heavy 
black line is rubber and nylon- 
fabric diaphragm made _ by 
U. S. Rubber Company. As 
load conditions of the car 
change, diaphragm moves up- 
ward or is pushed downward. 


= 
Air spring replaces conven 
m tional metal springs in the front 
suspension. Similar installa- 
3 Ts tion on rear axle replaces metal 


leaf springs. Tests show dia- 
phragm will outlast the life of 
the car. 


LOWER SUSPENSION ARMS a — 


Air Springs 


Tue first air springs to be used on an American pas- 
senger car are being installed in the 1957 CadillacEldorado 
Brougham, cmenling to United States Rubber Company. 

The new springs will take the place of metal coil and 
leaf springs which have been standard in the automotive 


industry for many years. 

“While air springs have been used on buses and truck 
trailers for some time, these are the first to be accepted 
for actual passenger car use,’’ according to G. Raymond 
Cuthbertson, vice-president, and general manager of the 
rubber company’s tire division. °‘We believe air springs 
will be in general use in the automotive industry by 


1960."" 

He also announced first deliveries of a new tire engi 
neered especially for the Brougham. Although it is 
a 15-in. tire, the U.S. Royal 140 lowers the height of the 
car more than a comparable present-day 14-in. tire 
would, It has been built to soe the maximum speed 
of the car under continuous operation, he said. 


Operation of air spring devel- 
oped by U. S. Rubber is shown 
by drawings. Heavy black 
line in each sketch is rubber 
and nylon-fabric diaphragm 
which is held in place by air 
pressure in the tank. As load 
conditions of the car change, 
diaphragm is pushed out or 
moved upward. In the actual 
installation, the lower end of 
the metal piston is attached to 
the lower arm of the auto sus- 
pension. The load on the car 
axle is balanced by air pressure 
on the top of the diaphragm. 
When the wheel strikes a bump 
the piston is forced upward, in- A 
creasing the pressure in the 
chamber and the effective area 
on which the pressure is a 
plied. The car body literally 
rides on air. 


AT 
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LOADED WITH STATIC (NORMAL) 
STANDARD INFLATION 


The air springs, Mr. Cuthbertson said, would enable 
auto stylists to _ A the height of cars without reducing 
ground clearance. 

‘Designers today have to allow for the settling down 
that takes place when a car is fully loaded,’’ he — 
out. ‘‘Consequently, when empty, the car rides igh 
“Since the height of the body above the axles of a car 
equipped with air springs stays the same whether loaded 
to capacity with passengers and luggage or occupied 
only “ the driver, the od y can be set lower on the 

Designed to give a boulevard ride over almost any 
surface, the air spring transmits very little of the road 
shock from deep chuckholes or other road hazards. 
Smaller jolts are completely absorbed. The result is 


a ride described by engineers who have ridden air-spring 
test cars as the closest thing to flying. 

Other advantages cited for the air spring were: The 
car stays level no matter how heavily the rear is loaded, 
giving the driver a better rear view; and front-to-rear 
pitching over big bumps is eliminated. 


4 


8 
OEFLEGTED MORE THAN 
NORMAL AS DURING iMPACT 


OEFLECTED LESS THAN 
NORMAL DURING REBOUND 


Oe EFFECTIVE DIAMETER 
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The air spring is actually a rubber and nylon-fabric 
diaphragm which is fitted onto the open end of a metal 
air tank and held in place by air pressure. One air spring 
is used at each wheel. 

A metal piston for each diaphragm, self-regulating air 
valves, and an air compressor are included in the air- 
spring system. The diaphragms have been tested to 
millions of full-stroke cycles, and auto manufacturers 
say they will outlast conventional steel springs 


New Arc-Welding Process 


A new process for welding mild steel, called Unionarc, 
has been developed by Linde Air Products Company, a 
Division of Union Carbide and Carbon Corporation. 

Unionarc welding is a manual arc-welding process 
embodying a continuously fed wire electrode which is 
magnetically coated with flux and shielded in a gas 


point through a flexible tube to the torch. The dis- 
penser is designed to measure exactly the amount of flux 
in proportion to the amount of wire that ts being fed. 
The dispenser can be adjusted to feed different flux-to 
wire ratios, but the usual ratio ts between °/, to '/» Ib 
of flux per Ib of wire. This predetermined ratio is auto- 
matically maintained regardless of the rate of wire feed. 

The flux is fluidized at the dispenser in a stream of 
welding-grade carbon-dioxide gas. The gas, supplied 
from the usual commercial containers, is regulated as 
to pressure and flow and carries the flux to the torch 
suspended in the gas stream 

At the torch nozzle, the magnetic field created by the 
electric current passing through the wire, magnetizes 
and attracts the flux to the wire. As a result, the wire 
is ‘‘coated"’ as it is fed into the ar The flux melts 
and does four important jobs: (1) Together with the 
shielding gas, it stabilizes the arc and the stream of 
molten metal passing through it to the puddle, and pro 


Welding wire and flux issue simultaneously from the Union- 
arc welding torch nozzle as operator pushes the 2-way control 
switch on the torch handle. When welding current is flowing 
(not on in this picture), the flux is attracted to and coats the 
wire. Flux dispenser is shown at upper right. Manual 
skill and dexterity requirements are equivalent to, or are less 
than, those for covered electrode ches mag 


atmosphere. This process is presently being used to 
produce high-quality welds in steel. It can be used in 
all positions at greater speeds and lower costs than 
covered electrodes 

In Unionarc welding, a bare wire clectrode of com 
mon steel composition is continuously fed from a 300 
Ib-capacity pack through a flexible tube to the torch. 
The operator starts and continues welding to suit his 
requirements. There is no frequent stopping to change 
electrodes nor a series of starts and stops in making a 
joint. The wire is supplied in a “‘Pay-Off Pak,’’ cov- 
ered to keep the wire clean. The pack is supported and 
rotated on a motor-driven turntable, controlled so that 
wire tension at the feed rolls is minimized. The large 
wire pack provides at least one week's supply with 
average welding conditions 

Specially compounded and carefully produced mag- 
netizable flux is placed in a dispenser and fed from this 
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Although the wire is fed to the torch, and its feed rate con- 
trolled, by the assembly at the top of the picture, the much 
heavier load of rotating the wire pack is operated separately. 
As the wire feed rolls pull wire from the pack, it raises the 
actuating arm of the limit switch, through the end of which 


the wire passes. This energizes a separate motor that rotates 
the wire pack and loosens the top two or three loops of wire. 


tects the puddle from atmospheric contamination, (2 
it refines the molten metal by deoxidation; (4) it pro 
vides the desired control of weld contour by its effect on 
surface tension; and (4) it provides the desired cooling 
rate of the weld metal by its blanketing and insulating 
action. 

The welding current is supplied by a direct-current 
power source. A constant potential rectifier can be 
used with the added advantage of insuring casy and uni 
form starting and control of arc length 

The arc characteristics of Unionarc welding are similar 
to those of covered electrode welding. Under most 
welding conditions, metal transfer is ‘‘spray-type,”’ 
and very little spatter is evolved 

The welding techniques used with Unionare welding 
are comparable to those employed with the most com 
monly used covered electrodes 

The sequence of starting and stopping the flow of 
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current, wire, flux, and gas, as well as maintaining proper 
welding conditions is regulated through an electronic 
control unit. 

Unionarc welding deposits weld metal at a rate that 
is 50 to 100 per cent greater than that obtained with 
covered electrodes on the most common downhand 
welding applications. In the vertical and overhead 
positions HA Unionarc deposition rate is 2 to 3 times as 
great as that of covered electrode welding. Moreover, 
since Unionarc welding utilizes a continuously fed elec- 
trode, the operator can devote more time to actual weld- 
ing 

Unionarc welding is versatile. It can be used to weld 
across gaps and along seams containing moderate 
amounts of rust, scale, and moisture without effect on 
weld soundness. High desposition rates, along with 
high operating factors, materially reduce welding costs 
on many applications now being welded by other 
manual welding means 


Steam Atmosphere Heat-Treating 


Many metalworking plants are realizing substantial 
savings in tempering, annealing, and stress-relieving 
through the use of steam atmosphere heat-treating. 
In furnaces specifically designed fae this method by 
Leeds & Northrup, both ferrous and nonferrous parts 
receive scale-free ode treatment at temperatures up to 
1250 F. Resultant work has such product advantages 
as superior wear resistance, longer life, better machina- 
bility, and greater corrosion resistance. 


STEAM 
EXHAUST 
FLAPPER 
VALVE 


THERMOCOUPLE 


HEATER 


FAN 


STEAM 
INLET 
PIPE 
MOTOR RETORT 
Cutaway view of Leeds & Northrup Company's “Steam 


Homo” furnace—a — A unit designed for steam-atmos- 
phere treating by electric heat and forced-convection circula- 
tion at temperatures up to 1250 F 
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This twin-furnace installation includes both steam-treating 


and preheat units with separate temperature controls for mass- 
production bluing of rotors and stators for hermetically sealed 
motors. Parts must meet strict surface specifications for color 
and corrosion-resistance. 


In addition to improved properties of the work, steam 
treating, it is claimed, can reduce or completely eliminate 
many time-consuming finishing operations. A series of 
typical applications which suggest how this type of 
heat-treatment can be of direct benefit to users are sum- 
marized in Table 1. 

Plants often install the steam-treating furnace and 
accessory temperature controls directly in production 
lines. 

After work is loaded, operation starts with bringing 
the furnace up to 650 to 750 F with air atmosphere. This 


Table | Summary of Applications—Steam Atmosphere 
Heat-Treating 

Material Process 
Ferrous metals 


Product 


bearings, valve 
pistons, pis- 


Cams, 
tappets, 


ton rings, et Cast iron Controlled oxide coating 
Saw blades, machine 
parts Steel Controlled oxide coating 


Twist drills, taps, ream 
ers, counterbores, 
punches, etc 

Rotors and stators for 
hermetically sealed 
electric motors 

Postage-meter parts, sew- 
ing-machine parts, 
guns, toys Steel 

Gears, bushings, pistons Powdered metal 


High speed steel Controlled oxide coating 
Laminated silicon 


steel ( ontrolled oxide coating 


Bluing 
Controlled oxide coating 


Nonferrous Metals 

Annealing after progres- 
sive deep-drawing op- 
erations in fabrication 


Cosmetic cases, faucet 
spouts, radiator vent 
caps, 30-caliber shells 

Valves, regulators, gas 
torch nozzles, fasten- 
ers, cosmetic contain- 


Brass 


Stress relieving after ma 


Brass or bronze chining 


ers, etc 
Clips, springs, electrical Beryllium cop- Precipitation hardening 
components per or aging 


Instrument parts Aluminum alloy Solution treating 
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These powdered-iron shock- 
absorber pistons show in- 
creased hardness and com- 
pressive strength after steam 
treatment. Furnace in pro- 
duction line saves nearly 
three hours’ handling time 
daily. 


Steam atmosphere treating of these cast-iron automotive parts 
eliminated a chemical surface treatment formerly required for 
peonee lubricating quality. Company also steam-treats its 

igh-speed steel form tools; gets 50 to 75 per cent longer life 
before regrinding. 


preheats work and prevents condensation of steam on 
cold work Automatic controls hold this preheat tem- 
perature for 30 min while injected steam purges air from 
the work chamber. The load is then heated to soak 
temperature and held automatically for the specified 
time, with steam flowing through the furnace 

At the end of the soak, work is cither air-cooled ot 
quenched in soluble oil. When handling nonferrous 
materials which require lower soak temperatures, the 
furnace may be purged at as low as 400 F, and parts are 
often quenched in water 

Cost of furnace atmosphere is low a few cents per 
100 Ib of load, in most plants. For continuous pro 
duction work, a commonly used furnace size requires 
about 50 Ib of steam per hour. Steam can come either 
from a plant line or a small electric or gas-heated steam 
generator. The steam feeds through an inlet in the 
furnace bottom and exhausts through a flapper valve in 
the lid. 

Electric heating is obtained by a continuous run of 
heavy-gage spiral wire surrounding the work spac« 
A fan aviden forced-convection and uniform rapid 
heating 
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Here, cast die stocks, tap wrenches, and cutting tools are clean- 
tempered and stress-relieved in steam atmospheres, Process 
paid for itself through lowered bluing costs alone. 


Steam-bluing of these postage-meter parts replaced cadmium- 
plating and resulted in closer-fitting, smoother working parts. 
It also reduced finishing costs. 


Automatic control of temperature in the work Chamber 
is obtained by precise regulation of electric current to 
the heating element. A thermocouple, located directly 
in the work chamber, is connected to the panel-mounted 
Speedomax recorder-controller. This instrument pro 
vides a continuous quality-control record of the tem 
perature and, at the same time, proportions heat input 
according to the load demand 


High-Temperature Alloy 


A new high-temperature nickel alloy which ts ex 
pected to find wide use in highly stressed parts of jet 
ngine combustion systems has been announced by Thi 
International Nickel Company, Inc. The new material, 
which will be marketed under the trademark Incoloy 
‘T,’’ may also find future application in airframe parts 
of planes to be used for rgd egress flight at speeds en 
countered in the region of the thermal barrier 

Incoloy titantum-containing nickel-iron chro 
mium alloy is produced as a strong sheet material de 
signed to operate at temperatures up to 1400 F and, in 
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some applications, even higher. It is similar in com- 
position to Incoloy nickel-iron chromium alloy and con- 
tains in addition about one per cent titanium. 

Incoloy “‘T"’ alloy has excellent oxidation resistance 
at temperatures up to 1600 F. Cyclic oxidation tests 
conducted on the alloy at 1600 F for periods from 100 
to 1000 hr showed that the change in weight with time 
was of the same order for Incoloy “‘T’’ as for Incoloy. 
At 1600 F, for both of these materials, change in weight 
in cyclic oxidation is a gain because of the tight ad- 
herence of the oxide layer that is formed. 

Incoloy ‘'T’’ sheets as produced are annealed at 1900 to 
1950 F. Fabricators using the alloy have obtained an 
excellent combination of formability and strength by 
process annealing components at 1800 F to 1850 F from 
20 to 30 min, followed by rapid air cooling. 

For properties at temperatures below 1200 F, the ten 
sile and rupture strengths can be improved by cold- 
working. Since this alloy is usually fabricated into 
components where attachment by welding is necessary, 
cold-working for the purpose of increasing strength 
is not recommended 


Elevated Temperature Drawing 


A new process for the production of materials with a 
unique combination of physical and mechanical proper 
ties has been announced by La Salle Steel Company of 
Hammond, Ind. This process has been named ‘'e.t.d."’ 
(Elevated Temperature Drawing). The properties de 
pend upon, first, careful selection of a particular ma 


CENTER 


Photomicrograph of “Fatigue-Proof” structure shows a uni- 
form pearlitic structure. Retained austenite and untempered 
martensite cannot be present. This remarkable uniformity 
is a result of manufacture by the new Elevated Temperature 
Drawing process. 
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terial composition of steel; second, the control of the 
amount of deformation by reduction; third, the tem- 
perature at which deformation is carried out to bring 
about metallurgical changes which result in a new com- 
bination of shvsical and mechanical properties not 
heretofore available. This procedure has been de- 
veloped to create a new combination of properties. 
It is not designed to facilitate the deformation process. 

For the first time in steel-bar products, the dimen- 
sional tolerances, surface finish, and excellent machina- 
bility generally associated with cold-finished bars 
have been incorporated into a bar product which also 
has strength properties normally developed by heat- 
treatment. (Heat-treatment here is meant to describe 
the standard quench and temper cycle for hardening 
steel.) Further, it eliminates the need for heat-treating 
and attendant Operations in many instances for con- 
sumers. 

Elevated Temperature Drawing involves the selection 
of bar chemistry, the amount of reduction in cross- 
sectional area of the bar as it is drawn through a die, 
and a drawing temperature which will result in the 
desired final properties 

These properties occur as a result of three metallurgi- 
cal phenomena which take place in the bar as it is 4 
formed at elevated temperatures (between 200 F and be- 
low the lower critical temperature ). 

First, the steel bar strain-hardens by appropriate slip 
processes within the crystal structure. Second, it age- 
hardens by precipitation of nitrides along with rea. al 
tation of carbon from supersaturated solid solutions. 
Third, a substructure within the grains develops as a 
result of the deformation at elevated temperatures. 

Proper control of these metallurgical processes results 
in the unique combination of properties which can be 
produced by e.t.d. 

On Sept. 6, 1955, ‘‘Fatigue-Proof,’’ a new materia! 
embodying a new combination of properties made by 
this process, was made available commercially 

For the first time, a steel-bar product is offered com- 
mercially which has guaranteed Rockwell C values of 
30, a tensile strength of 140,000 psi, and a yield strength 
of 125,000 psi. In addition, the material has remarka- 
ble free machining characteristics. It machines about 
25 per cent faster than annealed alloy steel and as much 
as 100 per cent faster than alloy steel heat-treated to the 
same strength level 

Inherent in the manufacturing procedure is a uniform- 
ity of property from heat to heat, bar to bar, and across 
the diameter of the bar which has heretofore not been 
available in quenched and tempered bar stock. 

The product was named Fatigue-Proof to bring to the 
attention of designers and other interested materials users 
its improved life in service. Actual fatigue tests sup- 
port this fact. 

This first new product of the Elevated Temperature 
Drawing process illustrates the versatility of this new 
process 

To summarize, the ¢.t.d. process holds promise of 
bringing about the following: 


1 The lessening of the dependence on strategically 
scarce alloys. 

2 The making possible of combinations of proper- 
ties not economically attainable by present methods. 

3 In many cases the elimination of heat-treatment 
and subsequent operations 
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Comparative transverse hardness—Fatigue-Proof's hardness 
as produced by the e.t.d. process is consistent and uniform. 
The example at /eft is 17/s-in. round Fatigue-Proof and shows a 
range of 315 to 310 Brinell only. The 1’/s-in. round 4140 
(quenched and tempered) at the right varies from 290 at the 
surface to 250 at the center. These are typical. 


4 The combination of high strength with improved 
machinability. 

5 The direct production by machining operations 
only of parts which have previously required multiple 
and often costly operations. 


Optical Tooling 


IN Most Cases, engineering products are developed at 
the specific request of the industry or industries that first 
realize a need for the products. Less frequently, a manu- 
facturer or supplier of engineering equipment will de- 
velop a new product or technique independently, relying 
on his own engineering ability and experience to promote 
acceptance of better method.”’ 

Such was the case with Brunson Instrument Company, 
Kansas City, Mo., which developed two new highly 
successful techniques in the field of optical tooling 
(1) The Brunson optical-grid co-ordinate method of 
measurement; and (2) the Brunson cross-wire projection 
method of locating points. 

Both these techniques now enjoy wide acceptance in 
industry and are serving in a variety of applications, in 
cluding aircraft inspection, guided-missile assembly, meas 
urement of radar screens, checking of large assembly 
jigs, inspection of large machine tools, and quality 
control inspection of criti- 
cal component parts. 

Co-ordinate systems of 
measurement have been 
used for years. Perhaps th« 
best-known application is ‘TOOLING 
in connection with the use 
of ordinary graph paper or 
‘data’ sheets, where points 
can be located and dis- 
tances accurately measured 
with or without the use 
of ascale. Another exam 
ple of a grid system ts in 
navigation, where the earth 
is divided conveniently into 
longitudes and latitudes 
for ease of accurate meas- 
urement and positioning 

The Brunson optical-grid 
method of measurement 
utilizes the same principles 


to provide industry with a to “‘sweep” vertical planes. 
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micrometcr-accurate system ot Measuring, aligning, in 
specting, and positioning large or small objects and for 
locating points 

In the basic Brunson grid system shown tn the illus 
tration, two reference lines of sight (A and B) are es 
tablished at right angles to cach other. The two lines 
of sight are maintained by two alignment telescopes 
C). Two horizontal ‘tooling bars’’ (D) are placed 
along the lines of sight. These bars provide a ‘‘track”’ 
on which the key instruments in the setup- the optical 
transit squares (E) can be moved and _ positioned 
Directed at the object being worked on, the telescopes 
on the transit squares provide lines of sight which are 
at precise right angles to the reference lines of sight A 
and B. The telescopes can be elevated or depressed as 
required to line up with given points or to “‘sweep” 
vertical planes 

Thus, an invisible but real three-dimensional grid sys 
tem is established around and against the object being 
worked on. The ability of the optical transit squares 
to sight repeatedly at perfect right angles to the refer 
ence lines of sight permits accurate readings of horizon 
tal distances to be made right on the “tooling bars,” 
although the object being measured might be as far as 
50 te from the telescope. Special scales and verniers on 
the tooling bar setup permit measurements accurate to 
0.001 in. within the grid system. The addition of a 
vertical tooling bar (F) and a jig transit (G) with a 
supersensitive, self-proving level makes possible vertical 
measurements of similar accuracy and provides perfect 
control of the third dimension, The basic installation 
can be further expanded to include other tooling bars, 
instruments, and equipment as required 

Thus, the operator can sight on a reference point on the 
object, move the transit square a definite distance along 
the tooling bar, project the cross wires onto the object 
at that point, then walk over to the object and mark the 
point himself. This cross-wire projection, which works 
well in normal room light, ts effective up to 30 ft. with a 
high degree of accuracy. 

Brunson optical-tooling instruments as used in both of 
these optical-tooling techniques are distributed exclu 
sively by the Charles Bruning Company, Inc., Chicago, 


The Brunson optical-grid method of measurement provides industry with a micrometer-ac- 
curate system of measuring, aligning, inspecting, and positioning large or small objects and 
for locating points. Two reference lines of sight (A and B) are established at right 
angles to each other and maintained by two alignment telescopes (C). Two horizontal 
“tooling bars” (D), placed along the lines of sight, provide a “track” on which the key in- 
struments—the optical transit squares (E)—can be moved and positioned. Directed at the ob- 
ject being worked on, they provide lines of sight which are at precise right angles to the 
reference lines and can be elevated or depressed as required to line up with given points or 
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Titanium-Sponge Reactor. Spalt,’ Carbide and Carbon Corporation, largest 
4a combination of sale and titanium  titanium-sponge plant in the country 
sponge, clinging to the sides of a reactor, The plant has maintained capacity pro 


is loosened with a huge product-removal duction for 45 days and is also the 
machine at the Ashtabula, Ohio, ti first in this country to use the sodium 
tanium-sponge plant of Electro Metal reduction process on a commercial scale 
lurgical Company, a Division of Union — in reducing titanium tetrachloride 


Rotary Storage. Rotary high-capac- 
ity storage unit for parts or blanks that 
can roll, developed by the Gear-O-Matic 
Division, Machine Tool Company, De 
troit, Mich., for use in automated proc 
essing lines. An accept-reject device 
guides parts to the fully caged double 
track for gravity feed to the double-shaft 
elevator which carries them to the top 
of the unit. From there they roll down 
the circular track to the exit-chute take 
off and are fed back into the line on de- 
mand by means of air-cylinder-operated 
gates 
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Maintaining Concentricity. This 13 station, 
transfer machine maintains concentricity of tapped holes with 


4-segment 


a bored center hole in forged-steel or cast-iron crankshafts 
The drilling, boring, chamfering, reaming, and tapping opera 
tions are performed by the machine at the rate of 112 picces 
per hr, and were previously done on trunnion-type special 


Pressure-Measuring Instruments. 
Some of the small and rugged instruments 
which made up the first extensive pres 
sure-Measurement com 
pletely contained within a pitot static 
tube. Accurate measurements of at 
mospheric pressure and density were 
made in a Navy Acrobec-Hi rocket at an 
altitude of 125 instru 
ments designed and developed by the 
Decker Aviation Corporation of Phila 
delphia, Pa. The 26 oz of measuring 
instruments and § lb of electronic equip 
ment functioned perfectly despite heat 
and vibration rocket 
hurtling through space at more than a | 
mile per sec 


system to be 


miles by these 


while the was 


Spotting Corrosion. rechinique 
for locating possible internal corrosion 
in sealed, welded tubing developed by 
Holger Andreasen, Inc., San Francisco 
Calif., has been adopted at Pan American 
World 
portable equipment known as *’Andrex,’ 
Pan American can x-ray large or fixed in 
stallations that cannot be conveniently 
or economically examined in an x-ray 
laboratory. In the examination shown 
x-ray film is positioned above nose gear 
V-strut with head directly below 
and control panel removed to an operat 


Airways. Through the use of 


tube 
ing distance. 
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Designed and built by Snyder Tool & Engineering 
whole assemblage of three 


machines 
Company, Detroit, Mich., the 
machining and one one-way unit occupies 
x17 tr, and is hydraulically operated Each unit 


Master panel controls the 


two-way units 
about 12! 
has an individual control panel 


entire group and also indicates the condition of cach segment 
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Re-Equipping a Ship-Model Basin 


Tue technique of predicting the power required to 
drive a ship from tests on a small scale model of the 
hull originated with an English inventor and scientist, 
William Froude, who persuaded the British Admiralty 
to authorize him to construct the first ship-model basin 
near Torquay, in the southwest of England, in 1870-1872 
He did such good work there that a private shipbuilder 
in Scotland, William Denny, of Dumbarton, decided 
to build one of his own, which he did in 1883; it is now 
the oldest existing ship-model basin in the world. He 
was followed by John Brown & Company, of Clydebank, 
the builders of the Queen Mary and Queen Elizabeth, 
whose model basin dates from 1904; and by Vickers 
Limited (now Vickers-Armstrongs, Limited), who built 


' Correspondence with Mr. Petree should be addressed to 36 May 
field Road, Sutton, Surrey, England 


Towing carriage at St. Albans ship-model basin of Vickers 
Armstrongs, Limited. Waves are produced by a wave-making 
machine at the other end of the basin. 
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one at St. Albans, to the north of London, in 1912. 
It is 447 ft 6 in. long, 20 ft 10 in. wide, and 11 ft 3 in. 
deep. 

The St. Albans basin suffered considerable bomb 
damage during World War II, but was repaired and 
continued to play a considerable part in the testing 
of models for warships and also > aircraft. (Inci- 
dentally, it was at this establishment, during World 
War I, that the experimental work was done which led 
to the construction of the Vickers-Vimy airplane in 
which, on June 14-15, 1919, Sir John Alcock and Sir 
Arthur Whitten Brown made the first nonstop trans- 
atlantic flight; the aircraft is now preserved in the 
Science Museum, London.) Over the past ten years the 
equipment of the St. Albans basin has been completely 
modernized without more than temporary interruption 
to the work, and this long-term task has now culminated 
in the installation of a new wave-making machine, de- 
signed at St. Albans and made in the Vickers-Armstrongs 
shops at Newcastle-on-Tyne. It consists of a plunger of 
triangular section, of the full width of the basin and 
built of welded sheet steel, which is moved up and down 
in the water with a simple harmonic motion. The 
heights and lengths of the waves are controlled pri- 
marily by varying the amplitude and frequency of the 
motion, respectively. Waves can be a up to 2 ft 
high and 40 ft long, which more than covers, to 
scale, the severest conditions observed and measured at 
sea. 

The speed control has been designed and made by the 
Metropolitan-Vickers Electrical Company, Manchester, 
England, and incorporates a flux resetting transductor 
and Ward-Leonard control, with cither manual or auto- 
matic setting, which can give cither constant speed or a 
repeatable sequence of varying frequencies, thus pro- 
ducing trains of either regular or irregular waves. The 
100-hp motor can be controlled remotely from the 
at filo carriage if desired. A wave-height re- 
corder, designed and made at St. Albans, electronically 
measures the height of the water against a fixed probe 
and gives a continuous autographic record. 


Rapid Analysis of Steel 


A Swiss instrument for the rapid analysis of stecl, as a 
means of production control, has been installed at the 
works of Samucl Fox & Company, Stocksbridge, near 
Sheffield, England. It is the first production model of a 
design developed by Association Research Laboratories, 
Lausanne, Switzerland, and is intended solely for the 
analysis of steel, including stainless steels and high- 
speed tool steels of the tungsten-molybdenum-chro- 
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mium-vanadium type. The 
Quantometer, as the instru- 
ment is named, is designed 


for the determination of 17 


elements in ranges from a 
mere trace up to 30 per 
cent, and can provide an 
analysis for manganese, 
nickel, chromium, molyb- 
denum, and copper in 10 
to 15 minutes ae taking 
a sample from the electric 
furnace. The actual analy- 
sis time is from four to 
five minutes; by ordinary 
chemical methods, it would 
take about an hour. The 
complete outfit consists of 
three units, namely, the 
multi-source unit, which unit 

creates excitation condi- 

tions across the analysis 

gap, causing sparklike or arclike discharges, as de- 
sired, to the sample under analysis; the spectrometer, 
which forms a spectrum from the light emitted by the 
discharge; and the recording console. Power for the 
source unit comes from a Schlinder motor-generator set, 
which gives stable voltage and frequency. 

In the spectrometer the wave lengths of the elements 
in the steel sample are isolated and their light energy is 
transformed into electrical charges. Selected wave 
lengths of the diffracted light are isolated by slits and 
focused by mirrors onto photomultiplier tubes. The 
recording console houses the high and low-voltage power 
supplies, integrators, amplifier, sensitivity controls, 
and switching circuits. The charges from the photo 
multiplier tubes are collected by integrator capacitors, 
sequentially switched to an amplifier, and then recorded 
on a high-speed recorder. The recorder system was not 
made by the Research Laboratories, but it is also Swiss, 
the makers being Triib, Tauber A. G., of Ziirich. Ana 
lytical curves are prepared from standardized samples, 
covering the range of contents required. During the few 
months that the Quantometer has been in operation at 
the Stocksbridge steel works, the reliability of the 
analyses has been found to be comparable with thos« 
obtained by the standard chemical procedures. 


Aircraft Production Criticized 


Some pointed criticisms of British -and, indeed, of 
European—policy in aircraft production were expressed 
by Dipl. Ing. Karl Frydag, chairman of the supervisory 
committee of the Deutsche Versuchsanstale fiir 
and a director of Henschel & Sohn, Kassel, Germany, 
when he delivered the Lord Sempill Paper to the Insti- 
tution of Production Engineers at the Fifth Conference 
on Problems of Aircraft Production at Southampton, 
England, on January 8. The title of his paper was 
“Concentration of Aircraft Development’’ and his con- 
tention was that Britain, in particular, was dissipating 
effort and the limited available resources in technical 
manpower and production capacity, in trying to develop 
too many different kinds of aircraft at once. Early in 
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General view of the Quantometer at the Stocksbridge works of Samuel Fox & Company, 
Limited, showing, /eft to right, the recording console, the spectrometer, and the multi-source 


World War II, he pointed out, Germany had decided to 
concentrate on the production of five types of aircraft 
(two fighters, one night fighter, and two bombers) and 
three types of engine Cone of 35 liters, one of 48 liters, 
and an air-cooled engine), apart from a few special 
purpose and transport craft. All the firms in the German 
aircraft industry were forced to conform to this pro 
gram, which was planned from the start for mass pro 
duction; his own firm (in the war years, he was with 
the Rohrbach Metall-Flugzeugbau, Berlin, and later tn 
the Messerschmitt works at Augsburg) had to erect a 
works for a monthly output of 100 two-engined bomb 
ers. 

All went well, he said, until the German military leaders 
began to interfere with the program, in his own words, 
“interference resulting in substantial program altera 
tions increased until it becamic improvisation.”’ The 
consequence was that the monthly output for the whole 
industry was below 2000 aircraft at the beginning of 
1944, in spite of all the preparations made for mass pro 
duction; but when the authorities realized their mis 
take and cut down the number of types, the output rose 
so rapidly that, by September, 1944, 1c was 4800, even 
though, by that time, the industry was exposed to heavy 
bombing raids. Herr Frydag argued from this expert- 
ence that the British industry should be equally drastx 
in reducing the number of types. 

Britain, he declared, should concentrate, first, on trans 
port aircraft, for both military and civil requirements, 
second, on not more than two types of fighters. In 
the latter ficld, he considered, the primary needs were 
for a fighter with supersonic speed and long range, and 
an interceptor fighter. Third, with regard to bombers, 
Britain should concentrate on the development of a su- 
personic bomber, and be content to build the conven 
tional night bomber under license, to American designs 
Finally, he said, “In co-operation with the United States 
of America or European countrics, greatest impor- 
tance should be devoted to the large field of guided 
missiles, either ground-to-air, air-to-air, or ground-to 
ground.”’ 


Note: The January, 1957, issue of Mecuanicar Enoingeaine in 
advertently omitted a credit to Engineering for the illustration which 
appeared on page 45 
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Water spray rig which simulates rainstorm conditions by introducing water into 


compressor inlet of J47 turbojet engine 
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The Effect of Heavy Rainstorms on J47 
Turbojet Operation, by S. S. Wayne, 
Assoc. Mem. ASME, Jet Engine Depart 
ment, General Electric Company, Cincin 
nati, Ohio. 1956 ASME Annual Meetin 
paper No. 56-——-A-151 
available to Oct. 1, 1957 


IN peEsiGninc and developing ject 
engines it is necessary that considerable 
attention be given to operational difh 
culties which might be encountered 
through weather conditions. Normal 
operation of both military and commer 
cial aircraft requires that they be capa 
ble of peak efficiency and power in all 
The Aircraft 


Division of the General 


atmospheric conditions 
Gas Turbine 
Electric Company initiated a test pro 
gram to effect of heavy 
rainstorm operation on compressor ro 


tational clearances of the J47 turbojet 


ascertain the 


engine 

A survey of meteorological data was 
made to determine the quantities of water 
necessary to inject into the engine to simu 
late flight under a reasonably wide range 
of weather conditions. Based on the 
data accumulated, water flow rates were 
chosen to simulate water concentration 
of from 3 to 60 g per cum. This range 
is representative of all but the most un 
usually severe conditions, which nor 


282 


mally would be avoided by the jet 
pilot 

Results of these tests and importan: 
facts about the design and operation of 


turbojet engines are presented 


All Cargo Aircraft Requirements for 
Efficient Ground Operation, by W. H 
Arata, Jr., Fairchild Aurcrafe Division, 
Hagerstown, Md 1956 ASME Annual 
Meeting paper No. 56-—-A-172 (multi- 
lithographed; available to Oct. 1, 1957) 


Up ro the present time, all commer- 
cially operated cargo aircraft are modifica 
tions from initially designed passenger 
transports. As a consequence, loading 
methods and tie-down practices have not 
been optimized. Ir is believed that the 
air-freight operators will realize addi 
tional benefits when aircraft designed 
primarily for air-cargo operation are 
introduced into service 

In reviewing design requirements as 
related to efficient ground operation, 
the material of this paper is divided into 
four phases—cargo loading, design, eco- 
nomics, and cargo trends 

Cargo loading is discussed with ref- 
erence to floor location as related to 
loading methods, the integral loading 
devices. The design of the cargo air 
craft is considered from the standpoint 
of power-plant selection, fuselage pres 


Substanee in Brief of Papers Presented at ASME Meetings 


surization, and the performance effects. 
Profit being the primary object in the de- 
sign of commercial transports, economics 
are also taken into account. Operating 
costs, fuel costs, and ground time are 
discussed. In conclusion, cargo trans- 
port trends are noted 


Oil and Gas Power 


Future Developments of the High-Speed 
Diesel Engine, by E. Chatterton, D 
Napier & Sons, Ltd., London, England. 
1956 ASME Annual Meeting paper No. 56— 
A-141 Cmultilchographed, to be published 
in Trans. ASME; available to Oct. 1, 1957) 
Ir 1s a well established design fact 

that for fundamental reasons an engine 

having multiple cylinders of small di 

mensions running at a high rate of revo- 

lution can be made lighter and smaller 
for a given power output than one having 

a smaller number of larger cylinders run 

ning at lower speed. A “‘high-speed 

diesel engine,’’ for the purpose of this 
paper, is one which is designed specifi 
cally with the object of exploiting this 
fact and achieving the minimum weight 
and space occupied per horsepower pro- 
duced. The author examines the in- 
crease in power output from a given size 
of cylinder which results from the com 
bination of a diesel engine and exhaust 
driven gas turbine operating with high 
degrees of supercharge 

Three main objectives are discussed: 

(4) To show that development of the 
high-speed engine is justified on both 
technical and economic grounds, (4) to 
explore the lines of development which 
at present appear to offer the greatest 
possibilities for reduction of engine size 
and weight and consider the limitations 
which exist, and (c) to assess the relative 
suitabilities of various basic types for 
such developments 


The Development of a Supercharged 
Medium Speed Two-Cycle Opposed- 
Piston Engine, by A. K. Antonsen, Mem 
ASME, Fairbanks, Morse & Company, 
Beloit, Wis. 1956 ASME Annual Meetin 
paper No. 56—A-99 
available to Oct. 1, 1957) 


Tue 8'/s-in. X 10-in opposed-piston 
engine has been in commercial production 
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for locomotives for 18 years; and for 
marine, stationary, and industrial ap 
plications for 10 years. As carly as 1945, 
an experimental program for super 
charging the engine was carried out. A 
continued supercharging research and 
experimental program has been in 
effect since 1952. This paper gives an 
account of the 1945 supercharging ex- 
periments and goes on to discuss super- 
charging developments between the 
years 1952 and 1956 

Although experimental work is still 
incomplete and the supercharger modi 
fications not yet in commercial produc 
tion, it is believed that the experiments 
to date have established the following 
facts 


1 The supercharging of the two-cycle, 
opposed-piston engine can be accom 
plished with manufacturing simplicity 
and operational dependability equal to 
or exceeding the four-cycle engine 

2 The best fuel economy of the super 
charged two-cycle engine appears to be 
inherently better than four-cycle super 
charged fuel economy. Experimental 
tests have proved that a 0.333 Ib per 
hp-hr is possible for this medium-speed 
engine. 

3 Major sudden load variations be 
tween 50 per cent and full load can be 
handled on a self-sustained basis without 
the aid of auxiliary-blower equipment 
Starting and minor sudden load changes 
can be handled without the aid of aux 
iliary-blower equipment 


Gas Turbine Power 


Aerodynamic Design of Vaned Diffusers 
for Centrifugal Compressors, by ©. R 
Faulders, Mem. ASME, North American 
Aviation, Inc., Downey, Calif. 1956 ASME 
Annual Meeting paper No. 56—A-213 
mhiiiideageemine available to Oct. 1, 
1957) 


A criticat problem in the design 
of centrifugal compressors is the dif 
fusion of the high-velocity flow leav 
ing the impeller to the velocity at which 
the flow is discharged from the com- 
pressor stage. Depending upon the par 
ticular application, the designer may use 
for this purpose a vaneless diffuser or 
a vaned diffuser, and cither parallel, 
converging, or diverging side walls. The 
purpose of this paper is to present a 
critical analysis of the flow in a vaned 
diffuser with parallel side walls 

Experimental results obtained with a 
test rig having a steady, uniform inlet 
flow are summarized. Deficiencies in per- 
formance were found to arise from the 
use of blade-thickness and blade-camber 
distributions giving nonuniform blade 
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loading, and from boundary-layer flowing 
along the wall and collecting on the pres 
sure side of the blades. Particular at 
tention is given to a comparison ot pas 
sage-flow and cascade-flow design ap 
proaches and to the wall-boundary prob 
lem 

Test results are presented and a method 
of design for improved performance is 
postulated on the basis of the experimen 
tal data combined with analytical re 
lationships relating boundary-layer cross 
flow to diffuser geometry 


Measurements of Relative Flow Distribu- 
tions in Mixed-Flow Impellers, by J. | 
Ash, Assoc. Mem. ASME, Armour Research 
Foundation, Chicago, Ill 1956 ASME 
Annual Meeting paper No. 56—A-205 
nubiiidinamahed available to Oct. 1, 
1957) 


CONSIDERABLE progress has been 
achieved in the past for the one and two 
dimensional methods of analysis as 
applied to radial-flow and axial-flow 
turbomachines. In mixed-flow machines, 
however, the three dimensional effects 
are of relatively greater importance, and 
further knowledge is required of the 
detailed flow conditions. This paper 
presents results of experimental investi 
gations of the relative flow in the ro 
tating passages of a mixed-flow impeller 
In an effort to supplement the existing 
experimental techniques, a three-dimen 
sional, spherical pitot probe and a pres 
sure-transfer device employing mercury 
seals have been developed for measure 
ment of the relative flow fields within 
the rotating impeller 

Comparisons of the measured results 
are made with theoretically predicted 
results for the purpose of evaluation 
of an impeller-design method and also 


= 


for the evaluation of a more exact quast 
three-dimensional blade-to-blade — nu 
merical solution of the flow. Axial sym 
metry was assumed for the blade design 
and the fluid was considered to be non 
viscous and incompressible. The blades 
were designed as bound-vortex sheets 
having a zero ring component of vorticity 
at the design point. The blade-to 
blade solution was computed on the 
surface of revolution generated by the 
mean meridional streamline 

In regard to the experimental technique 
applied during the investigation, it can 
be concluded that consistent and repro 
ducible surveys of the internal flow 
distribution can be obtained with a 
directional pitot probe mounted on the 
impeller and used in conjunction with 
a mercury-seal type of pressure-transfer 
device. The readings become unreliable 
if flow instabilities resulting from sepa 
ration and eddy motion are present 


The Evolution of a Small Turbojet, y 
A. T. Gregory and J. A. King, Fairchild 
Engine Division, Deer Park, N. Y. 1956 
ASME Annual Meeting paper No. 56—- 
A-203 (multilithographed; available to 
Oct. 1, 19§7 


Tus paper describes the development 
of the J44 engine. Design of the engine 
was initiated in 1947 to satisfy power 
plant requirements of a low-altitude, air 
launched guided missile. The primary 
requirements of the applic ation were 
low cost, light weight, and reliability 
in power-plant package to produce ap 
proximately 900 Ib thrust at low alti 
tudes. The endurance necessary for the 
mission was a Matter of minutes after 
which the engine was assumed to be ex 
pended, but extreme dependability during 
that period was essential. Because of 
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A schematic diagram of the test stand containing the 14-in-diam, mixed-flow im- 


peller with four blades 
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the short flight duration, fuel consump 


tion was of secondary importance 
Details of parts fabrication, diffuser 
design, and compressor development 


are contained in this paper 

Mention is made, of a unique 
feature of the J44—its ability to with 
stand immersion in salt water. Results 
of tests showed that the J44 could be 
made by protecting 
critical parts from corrosion with phe 
nol 


also 


salt-water proof 
coating, and by changing some 
materials and protecting others 


A 40-Ft Personnel Boat with Gas-Tur- 
bine Propulsion-Engine Installation 
Features and Operating Experience, 
by P. G. Carlson, Mem. ASME, and A. ¢ 
Ridland, Solar Aircraft Company, San Diego, 
Calif., and D. E. Blackwood, Assoc. Mem 
ASME, Bureau of Ships, Washington, D. ¢ 
1956 ASME Annual Meeting paper No 
56--A-210 (multilithographed; availabl 
to Oct. 1, 1957 


Tue installation of a gas turbine for 


marine propulsion involves considera 
tions not encountered with the more con 
ventional reciprocating marine engines, 
and the performance of a gas turbine is 
undoubtedly influenced to 


a greater 


extent than 
The perform 
ance and, to some extent the handling 
of gas-turbine-propelled boats also dif 
fer markedly from similar 
craft employing reciprocating engines 
The number of gas-turbine-propelled 
boats that will be in military and civil 
Ie 1s, 
therefore, considered of interest to report 


by installation conditions 


isa reci pron ating engine 


those of 


ian use is undoubtedly increasing 


on certain installation problems 
Operating experience 
gained on a particular boat of this type 
currently The §00-hp 
engine used in this craft, a 40-ft naval 
personnel boat, is believed to be the 


largest marine 


en 
countered and 


in operation 


propulsion gas turbinc 
installed and operating to date in this 
The deve ke yped 
and the engine installation made by the 
Solar Aircraft Company under contract 
with the U. S. Navy Bureau of Ships 
The service testing and evaluation are 


country cnging was 


a joint program of these two agencies 
The conversion of the personnel boat 
to gas-turbine power is. considered by 
the authors to be another step in proving 
the practicability of the gas turbine 
as a prime mover for small boats. While 
high first cost and relatively high fuel 
consumption per hp-hr limit the use of 
the turbine at present, there are certain 
applications where it is quite attractive 
Other factors which favor the turbine 
important for 


are 


low empty weight 
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A schematic representation of the gas- 
turbine-propelled engine configuration. 
The engine is of two-shaft construction, 
the two rotors are located end to end on 
the same axis. 


shipboard handling), reduced vulnera 
bility to enemy fire, greater reliability, 
greater reserve power for short emergency 
sprints, and ability to start without 
warm-up equipment in Arctic weather, 
With the inevitable improvement in 
thermal efficiency of the gas turbine as 
development continues, this type of 
prime mover will find an ever-increasing 
range of marine applications 


Air and Gas Duct System for the Gas- 
Turbine Vessel John Sergeant, by W. A 
Sherbrooke, Mem. ASME, Piping Special- 
ties, Inc., New York, N. Y., and H. Monroe, 
Jr., Newport News Shipbuilding & Dry 
Dock Company, Newport News, Va. 1956 
ASME Annual Meeting paper No. 56— 
A-207 (multilithographed; available to 
Oct. 1, 1957) 


Tue Liberty ship S. S. John Sergeant 
was converted by the Maritime Adminis 
tration at the Newport News Shipbuild 
ing and Dry 
turbine power from reciprocating steam 
engine power 


Dock Company to gas 


This was done as part 
of a Liberty Ship Conversion and Engine 
Improvement Program 

This paper describes the duct, dampers, 
and expansion joints of the 
and the exhaust-gas system for the gas 
turbine of The system in 
volved is for a regenerative cycle with 
a waste-heat boiler. The limitations of 
space and allowable loads on terminal 
equipment resulted in 
major problems in duct and expansion 
joint design, The 


inlet-air 


this vessel 


of 


connections 


to these 


solution 


problems is described. An expansion 
joint was tested and a comparison is 
given of calculated and actual loads 

It is hoped that the performance of the 


GTV John Sergeant will encourage 
wider use of marine gas turbines. Much 
attention, however, will have to be 


given to the design of expansion joints 
in the ducts. If a small portion of the 
effort that has gone into the study of 
pipe 
voted to the study of expansion joints, 
much of the mystery of expansion-joint 
stresses and loads could be removed 


stresses in recent years were de- 
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On Radial Deflections of a Cylinder Sub- 
jected to Equal and Opposite Concen- 
trated Radial Loads (Infinitely Long Cy! 
inder and Finite-Length Cylinder With 
Simply Supported Ends), by S. W. Yuan and 
L ting, ‘olytechnic Institute of Brooklyn, 
Brooklyn, N. Y. 1956 ASME Annual Meet- 
ing paper No. 56—A-64 (in type; to be 
published in the Journal of Applied Mechanics, 
available to Oct. 1, 1957 


IN aN carlicr paper, Mr. Yuan has 
obtained the radial deformations of a 
thin-walled circular cylindrical shell 
subjected to a pair of equal and opposite 
concentrated radial loads for the cases 
of infinitely long cylinders and cylinders 
of finite length simply supported at the 
ends Based on the mathematical 
method given in that paper this problem 
is re-examined in the present paper using 
Fliigge’s equations. It is found that 
the results obtained in the carlier paper 
are quite satisfactory for short-length 
cylinders (L/a < 10) with simply 
supported ends, but not satisfactory for 
infinitely long cylinders 


On the Stress Distribution at the Base of 
a Stationary Crack, by M. L. Williams 
California Institute of Technology, Pasa- 
dena, Calif. 1956 ASME Annual Mecting 
aper No. 56—-A-16 (in type; to be pub- 
fished in the Journal of Applied Mechanics; 


available to Oct. 1, 1957 


In AN earlier paper it was suggested 
that a knowledge of the clastic-stress 
in the neighborhood of an 
angular corner of an infinite plate would 
perhaps be of value in analyzing the 
stress distribution at the base of a V 
notch. As a part of a more general 
study, the specific case of a zero-angle 
notch, or crack, carried out to 
supplement results obtained by other 
investigators. This paper includes re 
marks upon the antisymmetric, as well 
as symmetric, stress distribution, and 
the circumferential distribution of dis- 
tortion strain-energy density. For the 


variation 


was 
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case of a symmetrical loading about the 
crack, it is shown that the energy den 
sity is not a maximum along the direction 
of the crack but is one third higher at 
an angle + cos™ (1/3); i.e., approxi 
mately +70 deg. It is shown that at 
the base of the crack in the direction of 
its prolongation, the principal stresses 
are equal, thus tending toward a state of 
(two-dimensional) hydrostatic tension 
As the distance from the point of the 
crack increases, the distortion strain 
energy increases, suggesting the possi 
bility of yielding ahead of the crack as 
well as +70 deg tothe sides. The maxi 
mum principal tension stress occurs on 
+60 deg rays. For the antisymmetrical 
stress distribution the distortion strain 
energy is a relative maximum along the 
crack and 60 per cent lower +85 deg 
to the sides 


A Theory of Adhesive Scarf Joints, by 
J. L. Lubkin, Assoc. Mem. ASME, American 
Machine and Foundry Company, Green- 
wich, Conn. 1956 ASME Annual Meeting 
vee No. 56—A-52 (in type; to be pub 
ished in the Journal of Applied Mechanics; 
available to Oct. 1, 1957) 


Tuis paper establishes conditions un 
der which a flat or tubular adhesive 
scarf joint can have uniformly distributed 
adhesive stresses, and gives formulas 
for these stresses. The results are rigor 
ously limited to linear adhesive stress 
strain relations, but are such that they 
sometimes may be applicable in analyz 
ing scarf-joint tests to destruction, even 
when appreciable inelastic deformation 
occurs. Previously published test data 
are found to have one of the failure-load 
variations with scarf angle to be con- 
sidered in this paper. The analysis 
therefore should prove useful in design 
work with the clastic limit, and in some 
cases beyond it 


Effect of Stress on Creep at High Tem- 
peratures, by H. Laks, General Electric 
Company, Detroit, Mich., C. D. Wiseman, 
O. D. Sherby, and J. E. Dorn, University 
of California, Berkeley, Calif. 1956 ASME 
Annual Mecting paper No. 56—A-55 (in 
type; to be published in the Journal of Ap 
plied Mechanics; available to Oct. 1, 1957 


ExPERIMENTAL investigations on pure 
aluminum and its dilute solid-solution 
alloys revealed that the high-tempera- 
ture creep rate € is related to the stress 
ao byée~ oa for low stresses and € ~ 
for high stresses where n and B are con 
stants independent of the creep strain 
and temperature. According to a pre 
liminary dislocation-climb model for 
high-temperature creep, the activation 
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energy for creep is that for self-diffusion 
and the effect of stress on the creep 
rate depends on the number of active 
Frank-Read sources, and the rate of 
climb depends on the structure as de- 
termined by the pattern of climbing dis 
locations. Many of the experimental 
observations on high-temperature creep 
can be accounted for by this model 


Vibration Modes of Stators of Induction 
Motors, by E. Erdelyi, Direct Current 
Motor and Generator Department, and G 
Horvay, Mem. ASME, Metallurgy and 
Ceramics Research Department, General 
Electric Company, Schenectady, N. Y 
1956 ASME Annual Meeting paper No 
56—A-28 (in type; to be published in the 
Journal of Mechanics, available to 
Oct. 1, 1957 


Tue increased emphasis placed on the 
design of ‘‘noiseless’’ machinery has 
led to the requirements of better evalua 
tion of the magnetic attractive forces 
developed between rotor and stator of 
induction motors, better evaluation of 
stator response to such forces, and better 
evaluation of the sound waves radiated 
by the vibrating stator frame. This 
paper treats the crucial phase of the 
problem, determining the vibration char- 
acteristics of two concentric shells (stator 
core inside the stator frame) coupled by 
nonrigid ribs. The vibration theory of 
such coupled structures is developed and 
the theoretical results are compared 
with the experimental measurements ob 
tained for a 30-hp, 3-phase induction 
motor. The agreement is within 7 
per cent. Parts | and 3 of the problem, 
determination of the air-gap force waves 
and of the sound radiated, are discussed 


in separate papers 
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Cross section of experimental motor. It 
consists essentially of a rather thin outer 
frame (the “outer ring’) approximately 
cylindrical in shape, mounted on sup- 
ports. A cylindrical inner core (the 
“inner ring’’) is connected to the outer 
shell by ribs. This core is made up of 
steel laminations parallel to the plane 
of the paper, in eh to reduce the effect 
of eddy currents. 


A Simple Procedure for Improved Ac- 
curacy in the Resistor-Network Solu- 
tion of Laplace's and Poisson's Equa- 
tions, by H. G. Landau, Columbia Univer 
sity, New York, N. Y. 1956 ASME Annual 
Meeting paper No. 56—A-13 (in type; to 
be published in the Journal of Applied Me- 
chanics; available to Oct. 1, 1957 


Tue necessity for practical solutions 
of Laplace's and Poisson's equations 
arises frequently in enginecring; fort 
example, in problems of steady-state 
temperature, electric and gravitational 
potential, incompressible fluid flow, 
clastic torsion, and the other problems 
of elasticity. W. W. Soroka has shown 
that these equations can be solved by 
resistor networks. His work has shown 
that in solving the equation 


= 
where dy? 


by a resistor network, it is possible to 
reduce greatly the lumping or truncation 
error by simply adding additional re 
sistors to the usual arrangement, with 
out any increase in the number of mesh 


points 


An Improvement of the Holzer Table 
Based on a Suggestion of Rayleigh’s, 
by S. H. Crandall, Mem. ASME, Massachu- 
setts Institute of Technology, Cambridge, 
Mass., and W. G. Serang, Rhodes Scholar 
Oxford University, Oxford, England. 1956 
ASME Annual Meeting paper No. 56 
A-27 (in type; to be published in the Jour 
nal of Applied Mechanics; available to Oct. | 
1957) 


Tue calculation of torsional natural 
frequencies is considerably facilitated 
by a simple auxiliary computation used 
in conjunction with the well-known 
Holzer table. The procedure is described 
and illustrated and several practical sug 
gestions are given. In many cases the 
total computation time can be cut in 
half by adopting this method. Mathe 
matical justification for the process 1s 
given in the Appendix 


Some New Data on High-Speed Impact 
Phenomena, by J. H. Huth, Mem. ASME, 
and J. S. Thompson, Rand Corporation, 
Santa Monica, Calif., M. E. Van Valken 
burg, University of Urah, Sale Lake City 
Utah. 1956 ASME Annual Meeting 
No. 56-—A-15 (in type; to be published in 
the Journal of Applied Mechanics; available 
to Oct. 1, 1957) 


Tus paper presents a summary of some 
recent experimental] work aimed at evalu 
ating the role of various physical pa 
rameters in high-speed impact phenom 


285 


{ ¥ \ 
\ 
| 


ena. It is shown that penetration into 
thick targets by projectiles of the same 
material, for certain common metals, can 
be expressed approximately through a 
single relationship of the form (p/d) 
2.50V/c)'* in a range of about 0.1 
(V/e) < 1.0. Here p represents pene 
tration (crater depth) measured from 
the initial target surface, d a characteris- 
tic dimension of the projectile, and V 
the impact velocity. ¢ is the “‘sonic”’ 
velocity in the projectile and target 
material as expressed by the formula 

V E/p, where E is Young's modulus 
and p the density. Experimental results 
are given for steel, aluminum, brass, lead, 
and a magnesium-lithium 


< 


magnesium, 
alloy 


Response of Beams and Plates to Ran- 
dom Loads, by A. C. Eringen, Purdue Uni- 
versity, Lafayette, Ind., 1956 ASME Annual 
Mecting paper No. 56-—A-5 Cin type; to 
be published in the Journal of Applied Me- 
chanics; available to Oct. 1, 1957) 


Wirn the use of generalized harmonic 
analysis the problem of vibrating damped 
beams and plates under stochastic loading 
The resulting equations give 
the cross-correlation functions for dis- 
placements, stresses, moments, and so 
on, in terms of the cross-correlation 
function of external pressure. Mean 
square values of these functions are 
special cases of these results. Using a 
method due to Rice, we also calculate 
the probable number of times per time 
the random displacements or stresses 
will exceed a given valuc. The case of 
simply supported bars, cantilever bars, 
clamped circular plates, and simply 
supported rectangular plates are worked 
out in detail 


is solved 
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Experiments for the Determination of 
Transient Stress and Strain Distribu- 
tion in Two-Dimensional Problems, 
by A. J. Durelli, Assoc. Mem. ASME, and 
W. F. Riley, Armour Research Foundation of 
Ilinois Institute of Technology, Chicago, 
Il]. 1956 ASME Annual Meeting paper No. 
56—A-11 (in type; to be published in the 


Journal of Applied Mechanics; available to 


Oct. 1, 1957) 

Tue object of this investigation was to 
develop a method utilizing photoelas- 
ticity for determining transient stress 
and strain distributions in two-dimen- 
sional problems. Numerous investiga- 
tors have approached this problem 
using the common photoelastic materials 
which have a relatively high modulus 
of elasticity and correspondingly high 
velocity of wave propagation. How- 
ever, many difficulties were encountered 
in photographically recording data, and 
only a few reliable stress patterns were 
obtained. In order to avoid these diffi- 
culties, a material with a low modulus 
of elasticity and a correspondingly low 
velocity of wave propagation was de- 
veloped. As a result the 8-mm Fastax 
camera is capable of recording precise 
fringe patterns. The material used was 
a member of the epoxyresin family, 
modified to give the desired properties. 
Both its static and dynamic properties 
were determined as accurately as pos- 
sible. It was found that the stain-fringe 
value of the material is approximately 
constant, but the modulus of elasticity 
and stress-fringe value are different for 
static and dynamic loadings. Prelimi- 
nary studies were conducted to develop 
the method using a circular disk under 
a radially applied concentrated impact 
load as the model. A simply supported 
beam under central impact was then 
studied, and deflection curves obtained 
were compared with curves theoretically 
predicted by Saint Venant and Flamant 


Tested 


Experimentally Determined 


Theoretically Predicted by 
St Venont and Fiamant 


mpact 


Beam Weight + P 


4/4 


Position Along the Beam 


The comparisons showed good agree- 
ment. An analysis of the formation of 
the fringe pattern for various times after 
impact also was made 


The Effect of a Circular Hole on the Pure 
Twist of an Infinite Strip, by Osamu 
Tamate, Tohoku University, Sendai, Japan. 
1956 ASME Annual Meeting paper No. 
56—A-17 (in type; to be published in the 
Journal of Applied Mechanics; available to 
Oct. 1, 1957) 


In a previous paper by the author, a 
theoretical solution for an infinite strip 
with a circular hole under plain bending 
is given by the method of successive ap- 
proximation. This method demands la- 
borious calculations. However, it seems 
that the labor can be diminished by em- 
ploying the method of perturbation. 
In this paper, the effect of a circular hole 
in an infinite strip under the state of 
pure twist is investigated with the help 
of the perturbation method. The maxi- 
mum deflections on the rim of the hole 
and the maximum stress couples in the 
strip are calculated and plotted versus 
hole-diameter strip-width ratio and Pois- 
son's ratio of the plate material. Here 
the strip is considered subjected to the 
limitation of the Poisson-Kirchhoff 
theory of bending of thin plates 


A Numerical Procedure for Calculatin 
the Large Deflections of Straight aa 
Curved Beams, by A. E. Scames and H. D. 
Conway, Cornell University, Ithaca, N. Y. 


1956 ASME Annual 
56—A-38 (in type; to be pu 
Journal of Applied Mechanics; 
Oct. 1, 1957) 


Meeting paper No. 
in the 
available to 


THis paper presents a numerical method 
for calculating the large deflections of 


Experimental and theoretical deflection curves for a simply supported beam under 
ceotral impact as a function of time (striker-beam weight ratio = 1; impact velocity 


= 55 ips) 
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Cantilever beam approximated by circu- 
lar arcs 


beams, assuming that the elastic axis 
can be approximated to by a number of 
circular arcs tangent to one another 
at their points of intersection. The 
calculations are made in tabular form, 
and are illustrated by particular examples 
of straight and curved cantilever beams 
and of rings subjected to concentrated 
or distributed loads. In those cases 
where an exact solution is possible, 
excellent agreement with the present 
method was obtained 


The Synthesis of Four-Bar Mechanisms 
by the Method of Components, J. 
Hirschhorn, New South Wales University of 
Technology, Sydney, N.S.W., Australia. 
1956 ASME Annual Meeting paper No. 
56—A-3 (in type; to be published in the 
Journal of Applied Mechanics; available to 
Oct. 1, 1957) 


Tue synthesis of four-bar mechanisms 
based on the vectorial representation of 
links in complex form was first suggested 
by S. Bloch. His work was further de- 
veloped by R. Beyer and N. Rosenauer. 
These kinematicians investigated the 
synthesis of the four-bar mechanisms for 
prescribed instantancous angular veloci- 
ties and accelerations of the three 
moving links. This paper presents a 
somewhat different approach to the 
problem, in that the vectors are being 
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resolved to Cartesian components. This 
method permits the synthesis for pre- 
scribed conditions concerning angular 
velocities, accelerations, and lengths 
of links. The author believes that the 
simpler treatment will make this method 
more rapidly acceptable to engineers. 


Min-Max Solutions for the Linear Mass- 
Spring System, by E. Sevin, Armour Re- 
search Foundation of Illinois Institute of 
Technology, Chicago, Ill. 1956 Annual 
Meeting paper No. 56—A-26 (in type; to 
be published in the Journal of Applied Me- 


chanics; available to Occ. 1, 1957 


Apsotute upper and lower bounds have 
been determined for the maximum dis- 
placement of an undamped linear mass- 
spring system acted on by a non-negative 
forcing function characterized only by 
total impulse and duration. The upper 
bound is shown to result from applying 
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Typical phase-plane trajectory for linear 
mass-spring system 


the total impulse to the mass as an initial 
blow. The lower bound is shown to de- 
pend upon the ratio of load duration to 
natural period of the system, and this 
response results from a forcing function 
consisting of an initial and final impulse 
and an intermediate constant force. In 
the latter case, for sufficiently short 
durations, the forcing function reduces 
simply to equal initial and final impulses 


Longitudinal Impact of a Semi-Infinite 
Circular Elastic Bar, by R. Skalak, Co 
lumbia University, New York, N. Y. 1956 
ASME Annual Meeting paper No. 56 
A-37 (in type; to be rublished in the 
Journal of Applied Mechanics; available to 
Oct. 1, 1957) 


Tue impact of a semi-infinite elastic 


o£ oe 
+ 


Top: The initial conditions of the prob- 
lem considered are shown. Two semi- 
infinite circular bars, moving in opposite 
directions with speed v, are assumed to 
meet at the origin of z at time ¢ = 0. 
Bottom: The second part of the solution 
is the response of an infinite bar, initially 
at rest and unstressed, to a radial traction 
applied to the surface of the bar, directed 
outward, and starting from the origin 
z= Oatt= 0. This loading is chosen 
to be exactly the negative of the traction 
shown in the figure. 


bar of circular cross section is studied 
using the equations of motion of linear 
elasticity theory and a _ method of 
double-integral transforms. An evalua 
tion of the solution is obtained using 
approximations which are valid for large 
values of the time after the initial impact 
The numerical results show a continuous 
dispersion of the wave front and an os 
cillation which are not found in the 
usual clementary-theory solution. 


Safety 


Toxicity of Materials—of Interest to the 
Mechanical Engineer, by J. B. Skinner, 
American Mutual Liability Insurance Com 
pany Boston, Mass. 1956 ASME Annual 
Meeting paper No, 56—-A-56 (multilitho 
graphed; available to Oct. 1, 1957) 


Tue toxicity of metals and materials 
used in connection with the formation, 
cleaning, and finishing of metals is de 
scribed. Principal entry of toxic ma 
terials is through inhalation of dusts, 
fumes, mists, and vapors. Silicosis, lead 
poisoning, and irritation from aldehydes 
may occur in foundry operations. Weld 
ing and cutting operations involve haz 
ards of poisoning from cadmium, zinc 
oxide, oxides of nitrogen, ozone, and 
fluorides. Lead and beryllium poisoning 
and dermatitis are connected with ma 
chine operations Cleaning operations 
may develop irritation from alkaline 
matcrials and narcotic effects from sol 
vent vapors. Exposure to alkaline mists, 
aromatic amino compounds, acid gases 
and mists and solvents are found in the 
finishing processes 

Industrial hygienists have expressed 
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the amounts of these materials which 
can be tolerated in the workroom atmos 
phere as maximum allowable concentra- 
tions. A table which summarizes the 
maximum allowable concentrations of 
certain gases and vapors; toxic dusts, 
mists; and mineral dusts, 


fumes, and 


is included 


The Human Factor in Machine Design, 
by Prof. T. F. Hatch, Mem. ASME, Univer- 
sity of Pittsburgh, Pittsburgh, Pa. 1956 
ASME Annual Meeting paper No. 56— 
A-46 (multilithographed ; available to Oct 
1, 1957) 


Tue human factor in machine design 
is considered in this paper with particular 
reference to the design requirements to 
insure maximum safety for the operators 
of industrial machinery. Separate con- 
sideration is given to the two ways in 
which the human factor operates in 
accident causation. The first of these 
is the common human failure to work in 
a safe manner; and the second is the 
inherent accident potential of a job 
itself 

The necessity of minimizing the acci 
dent risk in the man-machine situation 
involves procedures of engineering analy 
sis and design based upon an under 
standing of human behavior in response 
to external stress. Lack of an adequate 
body of systematic knowledge of human 
capacities and behavior for use by design 
engineers, however, makes this a diffi 
cult task 

In recent years, the growth of the sci 
ence of human engineering has had direct 
and important application to engineering 
analysis and design for dealing with the 
human-stress problems associated with 
machine operation. In many cases quan 
titative relationships between external 
stress and human response may be dem 
onstrated. A_ closer relationship be 
tween safety engineers, methods engi- 
neers, tool and machine designers, and 
bioscientists-anthropologists, physiolo 
gists, physicians, and psychologists is 
recommended 


Hydraulics 


Accelerated Field Test of Cavitation In- 
tensity, by R. T. Knapp, Mem. ASME, 
Hydrodynamics Laboratory, California 
Institute of Technology, Pasadena, Calif 
1956 ASME Annual Mecting paper No 
56-—-A-57 (in type; to be published in 
Trans. ASME; available to Oct. 1, 19§7) 


Tuis paper describes a new technique 
for measuring the intensity of the cavita- 
tion attack in a piece of hydraulic equip- 
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ment operating in the field, and presents 
the results and conclusions of a prelim- 
inary trial of this method in a 30,000-kw 
hydraulic turbine. This technique has 
been referred to as an accelerated test be- 
cause the time required for the test run is 
measured in minutes, and by careful 
planning the total outage time required 
for installation and removal of the test 
plates is short 


Power Test Codes 


Instrumenting a Field Study of Industrial 
Water-Cooling Tower Performance, 
by J. L. Willa, Palo Alto, Calif., and Tech- 
nical Sub-Committee No. 2 of the Cooling 
Tower Institute. 1956 ASME Annual Meet- 
ing paper No. 56—A-22 (in type; to be 
published in Trans. ASME; available to 
Oct. 1, 1957). 


In pursuit of its objective ‘‘to advance 
the technology, design, and performance 
of industrial cooling towers,"’ the Cooling 
Tower Institute undertook a compre 
hensive investigation of the several fac- 
tors influencing tower performance. In 
the hope of developing either corrections 
or compensations for the loss of capacity 
due to changes in atmospheric conditions, 
including wind velocity and direction, a 
thorough study was made to determine 
the exact cause and magnitude of the 
losses on various sizes, types, and config- 
urations of water-cooling towers 


Wind-speed and direction-recording 
station with strip-chart recorders in 
right foreground. Battery power pack 
is in base of control panel unit shown 
here on top of portable carrying case. 
All components except the tripod fit into 
rotected compartments within the case 
‘or shipment and field handling. 


Machine Design 


The Use of Digital Computers in the Me- 
chanical Design of Large Steam Tur- 
bines, by E. E. Zwicky, Jr., General Elec- 
tric Company, Schenectady, N. Y. 1956 
ASME Annual Meeting paper No. 56— 
A-139 (multilithographed; available to 
Oct. 1, 1957). 


Dicitat computers have had a pro 
found effect on the entire design and de- 
velopment activity of steam-turbine 
manufacture. By providing a means for 
carrying out extensive calculations rap- 
idly and economically, computers have 
made it possible to obtain more precise 
information on the structural behavior 
of turbine parts in time for this informa- 
tion to be used in design work. This 
paper describes computer applications to 
design of rotors, buckets, nozzle 
partitions and diaphragms, and analysis 
of temperature distributions and thermal 
stress. Additional means by which com- 
puters can be used to further reduce the 
manual effort necessary in a design organi- 
zation are also discussed 


Application of Digital Computers to 
Bearing Design, by B. Sternlicht, General 
Electric Laboratory, and F. J —— 
Analytical Engineering Section, General 
Electric Company, Schenectady, N. Y. 
1956 ASME Annual Meeting paper No. 
56—A-73 (multilithographed; to be pub- 
lished in Trans. ASME; available to Oct. 1, 


1957). 


Tue application of modern digital com- 
puting equipment to a study of the op- 
erating characteristics of journal and 
thrust bearings is described. Results of 
such a study are used in the design of 
these bearings. originally pro- 
grammed for the card-programmed calcu- 
lator, approximations to the pressure dis- 
tribution, side leakage, and total load in 
journal bearings were made under the 
assumptions of rigid bearings and con- 
stant temperature. Present development 
on the IBM type 650 magnetic drum cal- 
culator permits a more rigorous solution 
accounting for variations in viscosity and 
density of the lubricant, as well as any 
prescribed shape of the oil film. Faster 
and more precise solutions are possible 
both for thrust and journal bearings 
In addition to the calculation of pressure, 
temperature profile, flow, and load re- 
sults for the thrust bearing include a de- 
termination of the moments acting on the 
bearing sector, and a consequent locating 
of the center of pressure. A numerical 
example and a computer flow chart are 
included as guides to the design engineer. 
Operating techniques, and time and cost 
factors are discussed in order to illustrate 
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economic as well as enginecring aspects 
of computer application. A derivation 
of the governing equations in dimension- 
less form is contained in an Appendix. 


Two Applications of a Digital Computer 
to Machine Design Problems, by J. T 
Lester, Jr., Assoc. Mem. ASME, Mechanical 
Development Laboratory, E. I. du Pont de 
Nemours & Company, Wilmington, Del 
1956 ASME Annual Meeting paper No 
56—A-98 to be pub- 
lished in Trans. ASME: available to Oct. 1, 
1957) 


Tue ability of the high-speed com- 
puter to perform accurately and effi- 
ciently, simple arithmetic operations at an 
extremely high rate of speed makes it a 
useful tool for the design engineer 
Examples are presented that illustrate 
two types of problems whercin a high 
speed computer can provide important 
aid to the design engineer. 
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Perspective of simple cycloidal-crank 
drive. A device which produces a con- 
trolled periodic motion of an output 


shaft when the input shaft is driven at 
constant speed. 


HAMMER CG 


x 


Hammer mill. Co-ordinate system for 
equations of motion. 
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The first example is representative of 
the tedious computations encountered in 
preparing tables. The mechanism in 
volved in this study is called a ‘‘cycloi 
dal-crank drive."’ It is a device that 
produces a controlled periodic motion 
of an output shaft when the input shaft 
is driven at constant speed. With the 
aid of the computer, the angular displace 
ment, angular velocity, and angular ac 
celeration of the output shaft, during one 
complete cycle of operation for many 
different combinations of design param 
eters, were obtained at a cost consid- 
erably lower than that required by older 
methods 

The second example is the solution of 
differential equations that describe the 
motion of a hammer mill. The hammer 
mill is a well-known device that is used 
for crushing ore, rock, limestone, and 
other materials. The purpose of the 
analytical phase of the study was to com 
pute the motion of a hammer after it 
delivered a single blow. Of particular 
interest was the maximum value of the 
swingback angle and the period of the 
hammer swinging motion. This rep 
resents the ‘‘impossible’’ type of prob 
lem which the computer rendered solva 
ble on a practical! basis 


Steam Power 


Metallurgical Considerations of Main 
Steam Piping for High-Temperature, 
High-Pressure Service, by H. S. Blum 
berg, The M. W. Kellogg Company, New 
York, N. Y. 1956 ASME Annual Meetin 
paper No. 56--A-157 
to be published in Trans. ASME; availabl 
to Oct 1, 19§7). 


A continua need for a dynamic and 
expanding science of metals exists in all 
industries which utilize metals and this 
includes the steam-power industry. Such 
knowledge 1s being developed steadily 
and at present there is available considera 
ble technical and scientific background 
for a number of compositions upon which 
the selection of steam-piping alloy steels 
can be based with excellent prediction of 
their service behavior. While much has 
been achieved, however, it must be recog 
nized that many gaps still exist in the 
data required for a completely scientific 
treatment of the subject 

An approach to the problem of mate 
rials behavior and selection of main 
stcam piping has been presented in which 
it is emphasized that detailed metallurgi 
cal considerations must be given to 
metals in all phases of processing, as well 
as in service, for fullest assurance of 
satisfactory performance. The impor 
tance of the role of the steam power plant 


engineer in making available service per 
formance data has been stressed 

The historical and technical back 
ground of the currently used power-pip 
ing steels is reviewed broadly, with a 
summary of steels now generally specified 
for services up to 10§0 F, and a summary 
of some promising compositions for 
higher temperatures 

Piping materials for power plants in 
which temperatures up to 1200 F are 
intended have been discussed specifically, 
with a discussion of the potentialities of 
superstrength alloys for main steam pip 
ing. 

It is concluded chat although a great 
many of these alloys are indicated to 
possess substantially greater long-time 
stress-rupture strength than Types 347 
and 316 in the vicinity of 1200 F and 
higher, considerably more data are re 
quired regarding stability and welda 
bility of these higher alloy composi 
t10ns 

Available data for Types 347 and 316 
and the superstrength alloys have been 
summarized for an evaluation of their 
potentialities for 1200-F service; the 
technical basis for the selection of Type 
316 for the Eddystone Unit has been 
stated At present, for contemplated 
service temperatures at which austenitic 
steels are considered, selection is made 
from Types 347 and 316, with the latter 
preferred; two important factors are 
that at higher temperatures Type 316 
has received highest ASME Allowable 
Stress ratings, and that the material 
appears to possess better hot ductility 
properties 

The recent development of a weld 
thermal cycle hot ductility test technique, 
for evaluating the hot cracking tendencies 
of austenitic stecls, represents an out 
standing metallurgical achievement 
This test method gives promise of ulti 
mate control of steel quality to a degree 
which will eliminate the weld joint 
cracking difficulties experienced in the 
past 

The control of grain size of the austen 
itic stecls is receiving increased atten 
tion. Although at present no steel pro 
ducer appears willing to guarantee un 
qualifiedly grain size of such piping, 
studies are being continued which it is 
expected will result in the incorpora 
tion of this requirement into specifica 
rons 

In order to develop significant relation 
ships between laboratory criteria cur 
rently used and actual service perform 
ance, it would be of considerable value, if 
during the procurement of piping, suffi 
cient material from specific heats of steel 
used in particular installations was made 
available for thorough testing bevond 
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specification requirements. With the 
availability of such information, creep- 
rupture, stability, hot-ductility, and 
metallographic data on the actual mate- 
rial used in a unit could be compared 
directly with material performance under 
specific operating conditions 
Co-operation between the several engi- 
neering groups responsible for materials 
production, fabrication, and actual use is 
of paramount importance in advancing 
knowledge. Currently, a great deal of 
development work is being performed by 
producers and fabricators which should 
enable the steam-power industry to ex- 
tend still further the frontiers of tempera- 
ture, pressure, and rate of steam flow with 
resulting economic advantages. 


Determination of Gear 
Tooth Stresses in Large Marine Gears, 
by H. W. Semar, Mem. ASME, and R. E. 
McGinnis, Assoc. Mem. ASME, Westing- 
house Electric Corporation, Philadelphia, 
Pa. 1956 ASME Annual Meeting paper No. 
56—A-117 (in type; to be published in 
Trans. ASME; available to Oct. 1, 1957). 


Tue problem of tooth breakage on 
large marine-propulsion gear units is 
prominent because of the serious conse- 
quence of the failure of a very small bit 
of material, Fortunately, these occur- 
rences are rare, particularly in the case of 
merchant ship units of conventional de- 
sign and materials. However, the ex- 
tension of designs and materials to pro- 
vide gears of greater power with less 
weight and space has been accompanied 
by incidents of tooth breakage 

These incidents have brought about an 
intensive reappraisal of the many factors 
which bear on the ability of pinion or 
gear teeth co withstand the duty imposed 
on them 

This paper describes an approach to the 
problem by actually measuring the stress 
in the root fillet of a pinion under operat- 
ing conditions. It is emphasized, how- 
ever, that the paper deals with one phase 
of the problem. It does not deal with 
the many other important factors which 
affect tooth strength 


Eight Years of Experience With Austeni- 
tic-Steel Piping Materials at Elevated 
Steam Conditions, by F. P. Fairchild, 
Fellow ASME, Public Service & Gas Com- 

any, Newark, N. J. 1956 ASME Annual 
Mectin paper No. 56—A-181 (multilitho- 
eeahels to be published in Trans. ASME; 
available to Oct. 1, 1957). 


Tue purpose of this paper is to give 
perspective to the problems incurred with 
the use of heavy-wall, austenitic-steel 
piping for service at elevated steam con- 
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A statistical diagram showin 
generating stations of Public 


ditions, from the standpoint of the user. 

When the decision was made to in- 
crease the throttle steam temperature of 
turbine-generators from 1000 to 1050 F, 
it was considered necessary to use ma- 
terials with high-temperature propertics 
superior to those of the low-chromium, 
ferritic alloys then in use for turbine 
valves and piping. The turbine manu- 
facturers chose one of the grades of aus- 
tenitic stecl, AISI Type 347, 18 per cent 
chromium, 8 per cent nickel, stabilized 
with columbium. This material offered 
superior creep, and  stress-to-rupture 
properties; better resistance to oxidation; 
was commercially available; and, since 
the codes assigned it relatively high 
allowable stress valuc, it enabled the de- 
signer to use thinner pipe walls which 
made it possible to provide greater flexi- 
bility to the piping system than could 
be attained with ferritic steels. 

In three generating stations of Public 
Service Electric and Gas Company, 
austenitic-steel pipe is in service in the 
main steam systems of seven turbine- 
generator units, the first of which has 
been operating at elevated steam: condi- 
tions since 1948. In all, there are now 
about 280 tons of this material in service 
in these stations. The record shows that 
there has been practically no trouble with 
this material, except at those locations 
where it is joined to other pieces of 
pipe, or attachments, by welding. 

Basically, austenitic steels are good 
materials for heavy-wall steam piping 
operating at high pressures and tempera- 
tures. Much has been learned about them 
since they were first used for this serv- 
ice since 1948. The troubles have been 
analyzed, and many of them have 
been brought under control; others are 
under active study. The statistics shown 
in the illustration indicate that most of 
the welds that gave trouble were made by 
the early techniques, which have since 
been greatly improved. 
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Boiler Vibration Caused by Combustion 
Gas Flow, by John Halliday, Newport 
News am & Dry Dock Company, 
Newport News, Va. 1956 ASME Annual 
Mecting No. 56—A-216 (multi- 
lithographed; available to Oct. 1, 1957). 


A severe boiler vibration occurred dur- 
ing the dockside trials of a large ship's 
boiler. Previous analyses of a similar 
type of disturbance in a large land boiler 
had traced the trouble to self-excited 
vibrations which were caused by com- 
bustion gas flow over round struts in the 
boiler uptake, and which resonated with 
certain critical dimensions of the uptake. 
Calculations were performed to deter- 
mine whether a condition similar to that 
in the land boiler might exist in the 
boiler under question. Shipboard tests 
were performed in order to be absolutely 
certain that blowers were not at fault. 

Pressure pulses arising from the flow of 
combustion gas over the boiler econo- 
mizer tubes were found to be the vibra- 
tory force involved. The frequency of 
the pulses was found to be the resonant 
frequency of the boiler uptake space 
immediately above the economizer. The 
resonant waves produced by this condi- 
tion were broken up by the installation 
of a splitter in this area and the vibration 
thus climinated. The minimum splitter 
length was determined by the fabrication 
of a 1/8-in. = 1 ft scale model. 


Heat Transfer 


New Finite-Difference Technique for 
Solution of the Heat-Conduction 
Equation, Especially Near Surfaces 

ith Convective Heat Transfer, by 
H. G Elrod, po Assoc. Mem. ASME, 
Columbia University, New York, N. Y. 
1956 ASME Annual Meeting paper No. 
56—A-112 (multilithographed; to be pub- 
lished in Trans. ASME; available to Oct. 1, 
1957) 


Finire-pirrerence Methods have come 
into wide use for solving problems in- 
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cluding transient-heat conduction. The 
possibilities of finite-difference methods 
have been ably presented by G. M 
Dusinberre. The success of most such 
methods depends on the existence of a 
certain degree of uniformity of behavior 
of the temperature over the finite inter- 
vals of both space and time selected for 
the computation process. In some cases, 
however, this required uniformity con- 
stitutes a handicap since temperatures 
are changing so rapidly that inconven 
iently short time intervals have to be 
chosen. This paper represents an effort 
to develop a finite-difference method free 
from the foregoing defect 


The Determination of the Equation of 
State From Wave-Front Observations, 
by E. F. Lype, Mem. ASME, General Elec- 
tric Company, Cincinnati, Ohio 1956 
ASME Annual Mecting paper No. 56— 
A-219 Cmultilithogra to be published 
in Trans. ASME; ar silable to Oct. 1, 1957) 


Tue equation of state and the specific 
heat of a substance are related by certain 
differential equations to the pressure- 
density changes incurred by that sub- 
stance under the influence of a rarefac- 
tion wave or a shock wave. These 
differential equations are derived, mak 
ing it possible to obtain the thermody- 
namic properties from observations of the 
phenomena of wave propagation. In 
case of shock waves, this possibility re- 
sults from the existence of a function, 
named the “‘Hugoniot function,’’ which 
is constant on cach compression curve 
and possesses the qualities ola property 
of state. A simple example illustrates 
the application of this method 


Convection Heat Transfer and Pressure 
Drop of Air Flowing pasate In-Line 
Tube Banks, Part | mane, Proce- 
dures, and Special Effects, iy 1. Jones, 
Assoc. Mem. ASME, The Babeock ilcox 
Company, Allianc ¢, Ohio, and E. §. Monroe, 
Jr., Mem. ASME, E. I. du Pont de Nemours 
& Company, Inc., Wilmington, Del. 1956 
ASME Annual Mecting paper No. 56— 
A-126 (multilithogra ale to be published 
in Trans. ASME; aint to Oct. 1, 1957 


Tus paper, the first of two companion 
papers, describes the equipment and com- 
putational methods used in an experimen- 
tal program carried out at Cornell Uni- 
versity, under the sponsorship of The 
Babcock & Wilcox Company. Eight- 
een arrangements of 10-row, in-line 
tube banks were tested for cross-flow 
heat transfer and flow-resistance per- 
formance, and sixteen additional ar- 
rangements were tested for flow resist- 
ance only. The interaction of trans- 
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verse tube rows, the effect of tube-bank 
turbulence, the effect of temperature 
level, and the noise associated with 
some abnormally high flow resistances 
are discussed. 


Rate of Temperature Change of Simple 
Shapes, by V. Paschkis, Mem. ASME, and 
J. W. Hlinka, Columbia University, New 
York, N. Y. 1956 ASME Annual Meeting 
1 oe! No. 56—A-118 (in type; to be pub- 
shed in Trans. ASME; available to Oct 

1, 1957) 


Cuarts have been prepared showing 
rates of temperature changes in simple 
shapes (the slab, the cylinder, and the 
sphere) plotted against temperature 
Additional curves show time values, 
so that one graph yields any of the three 
relationships: Rate-temperature, rate- 
time, temperature-time. Samples of the 
charts are shown, examples of use are 
given, and limits of the graphs are 
tabulated. Methods used in establishing 
the charts are given. 


Sublimation from Disks to Air Streams 
Flowing Normal to Their Surfaces, 
by H. H. Sogin, Assoc. Mem. ASME, Brown 
University, Providence, R. |. 1956 ASME 
Annual Meeting paper No. 56—A-115 
to be published in 
Trans. ASME; available to Oct. 1, 1957). 


Mass transfer by sublimation from 
4-in-diam naphthalene disks to the 
stagnation regions of impinging jets of 
air was calibrated with heat transfer by 
convection in an identical configuration 
Within the limits of the experimental 
reproducibility, all results were brought 
into a single correlation using Colburn’s 
formulation of the heat-mass analogy 
The calibration was then employed to 
obtain mean coefficients of heat transfer 
on disks with free edges. This part of 
the investigation was performed using 
two sorts of air streams; a 10-in-diam 
jet discharging freely into the atmos- 
phere and a 5-ft-diam stream in a closed 
throat of a wind tunnel. The air speeds 
ranged from 22 to 293 fps, and the disks, 
made of naphthalene or of para-dichloro- 
benzene, were 2.25 and 4 in. in diam 
The results of this part of the investiga- 
tion may be represented by the equation 

J = 1.08 
uf 


with a probable error of +3 per cent 
Including Powell's work on evaporation 
of water from disks, the equation covers 
a range of Reynolds number from 2000 
to 600,000 with a maximum deviation 


of about +10 per cent from the experi- 
mental points. The results of this work 
possibly may be of some general interest 
with regard to heat transfer at the stagna 
tion region of a surface of revolution and 
perhaps may be of some use in dew 
point or water-content instrumentation 


Convection Heat Transfer and Pressure 
Drop of Air Flowing Across In-Line 
Tube Banks, Part of 
for Ten-Row-Deep Tube Banks, by A. 
Gram, Jr., Assoc. Mem. ASME, The sab. 
cock & Wilcox Company, C. O Mackey, 
Cornell University, Ithaca, N. Y., and E. S 
Monroe, je 9 Mem. ASME, E. | du Pont 
de Nemours & Co., Inc., Wilmington, Del 
1956 ASME Annual Mecting paper No 
56—A-127 (multilitho to be 
ublished in Trans. ASME; available to 
Jet. 1, 1957). 


New heat-transfer and pressure-drop 
data within a Reynolds number range of 
600 to 40,000 obtained from model 10 
row in-line tube banks are presented in 
a conventional form. The new data are 
compared with previously reported re- 
sults for similar surface arrangements 
By a process of cross-plotting, heat-trans- 
fer and pressure-drop factors are shown 
as a function of tube-bank arrangement 
in a series of curves at constant Reynolds 
numbers. Correlations for tube-bank 
geometry are proposed and the precision 
with which they represent the new and 
previously published data is discussed 


Metal Processing 


On the Theoretical Analysis of a or 
namic Thermocouple, by E. W. Gay- 
lord, Assoc. Mem. ASME, W. F. Hughes, 
Assoc Mem. ASME, FP. c Appl, Assoc 
Mem. ASME, and F. F. Ling, Assoc. Mem. 
ASME, Carnegie Institute of Technology, 
Pittsburgh, Pa. 1956 ASME Annual Meet- 
ing paper No. 56—A-86 (in type; to be 
published in Trans. ASME; available to 
Oct. 1, 1957) 


Tue ‘Dynamic’ thermocouple formed 
by the moving junctions of two dissimi 
Jar metals is analyzed theoretically 
It is found that if the two leads from the 
cold junction, in series with a potentiome 
ter, are symmetrically placed in two 
bodies rubbing over cach other, the 
emf measured by the potentiometer 
satisfies Laplace's equation in terms 
of the positioning of the leads in the 
body. The boundary condition is that 
the potential at any contact arca is the 
Seebeck emf corresponding to the contact 
area temperature. It is shown that, in 
the case of two semi-infinite rubbing 
bodies with many randomly distributed 
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contacts, small in area compared to the 
distance between them, the potential 
measured by thermocouple leads placed 
at an infinite distance away from 
the contact areas is the average of the 
Seebeck emf's, corresponding to the con- 
tact temperatures, weighted by the 
square root of the arcas 


Experimental and Theoretical Pressures 
and Velocity Fields for Various Lead 
Extrusions, by E. G. Thomsen, Mem 
ASME, and J. Frisch, Assoc. Mem. ASME, 
University of California, Berkeley, Calif 
1956 ASME Annual Meeting paper No 
56-—-A-45 (in type; to be published in 
Trans. ASME, available to Oct. 1, 1957) 


Tue object of this paper ts to present 
further studies of flow patterns in in 
verted extrusion processes of lead for vari 
ous extrusion ratios and under variable 
lubrication for critical comparison with 
slip-line solutions. Such a comparison 
is deemed of considerable importance in 
order that these theoretical slip-line so 
lutions may be brought to the attention 
of the practicing engineer, and chat the 
potentiality for application to practice 
which these solutions hold may be fully 
utilized 

Extrusion pressures and velocity fields 
were determined for inverted extrusion 
processes of commercially pure lead 
The extrusion ratios were varied from 
1.51 to 18.5 (33.7 per cent to 94.6 per 
cent reduction). It was found that, for 
both low and high friction at cylinder 
wall and at dic surfaces, qualitative 
agreement exists between slip-line solu 
tions and experiment 


Rubber and Plastics 


The Pundamental Mechanics of Rein- 
forced Plastics, by J. Ogden Outwater, 
Je., Assoc. Mem. ASME, University of 
Vermont, Burlington, Ve 1956 ASME 
Annual Meeting paper No. 56—A-201 
multlichegrephed available to Oct. 1, 
19§7) 


A runoreticaL approach to a_ better 
understanding of the behavior of rein 
forced plastic materials is presented 
It is suggested that the governing factors 
in the behavior of reinforced plastics 
are the pressures exerted on the fibers by 
the polymerization of the resin, and the 
cocthcient of friction between the fibers 
and the resin This relationship was 
disclosed by a mathematical analysis of 
the interaction of the fibers and the resin 


under various conditions. By use of a 
mathematical model it was possible to 
evaluate the behavior of the fiber-resin 
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structure under stress of varying magni- 
tude. Using the hypothesis which re- 
sulted from this analysis it was possible 
to predict the stress-strain behavior of 
the specimen of reinforced plastics. To 
confirm this, previous results were stud- 
ied in the light of the proposed theory, 
where real specimens of a glass reinforced 
plastic were subjected to loading and re 
loading fatigue stresses 


Electrical Effects Accompanying the 
Stick-Slip Phenomenon in Boundary 
Lubrication, by S. M. Skinner, Case Insti- 
tute of Technology, Cleveland, Ohio, J 
Gaynor, General Electric Company, Sche- 
nectady, N.Y . andG M Sohl, B.F Good 
rich Chemical Company, Avon Lake, Ohio 
1956 ASME Annual Mecting paper No 
56—A-163 (multilithographed ; to be pub- 
lished in Trans. ASME; available to Oct. 1, 
1957 


Tue electrical transients which accom- 
pany the stick-slip phenomenon in bound 
ary lubrication have been investigated 
The apparatus used permits simultancous 
oscillographic measurement during the 
stick-slip motion of any two of the 
following: The instantaneous load, the 
instantaneous frictional drag, the clec- 
trical transient potentials 

The phenomenon has been investigated 
with unlubricated metal-metal contact 
using four metals in various combina- 
tions, lubricated metal-metal contact 
using various combinations of metals 
and five lubricants, and metal-plastic 
contact. In all cases, the contact was a 
sliding contact at low speed, since this 
accentuates the stick-slip phenomenon 
Definite time correlation between the 
mechanical stick-slip and the electrical 
transients has been found. The charac- 
teristics of the electrical discharge appear 
to favor a charge-discharge mechanism 
rather than a thermoelectric potential 
or a diclectric breakdown mechanism, 
although further experiments are neces 
sary to provide unambiguous proof of 
such a conclusion. Certain related fric- 
tional experiments were performed 
which, however, also favor a charge- 
discharge mechanism 


High-Horsepower Banbury Mixing, by 
R. N. Comes, Farrel Birmingham ¢ ompany, 
Inc., Ansonia, Conn. 1956 ASME Annual 
Meeting paper No. 56—A-195 (multi- 
lichogeaphod available to Oct. 1, 1957 


Tue intricate mixing of plastic com- 
ponents in the compounding of plastics 
is one of the most important operations 
in the production of rubber and plastics 
The Banbury mixer is used primarily for 
the breakdown or incorporation of pig- 
ments and fillers into rubber and plastic 


matcrials. A considerable amount of 
energy is required to achieve a homogene 
ous mixture, because of the heavy loads 
and impacting necessary to disperse 
uniformly the various types of imate 
rials used in the mixture. In order to 
improve the degree of mixing a study 
has been made of the effect of sequence 
loading, increased rotor speed, and in 
creased pressure on the floating-weight 
cylinder 

Such changes, however, have increased 
the problems for both the user and the 
manufacturer of such mixing machines 
Increased horsepower is required, and 
consequently larger motors, stronger 
frames for supporting the mixer, and 
redesign of the drive mechanism must 
be considered. For the user, it may 
mean the incorporation of automatic 
devices for feeding and loading the high 
horsepower machines, in order to obtain 
maximum utilization of the equipment 


Penton—A New Chlorine-Containing 
Polyether, by E. W. Cronin, Hercules Pow- 
der Company, Wilmington, Del 1956 
ASME Annual Meeting paper No. 56— 
A-182 (multilithographed; available to 
Oct. 1, 1957) 


Penton is a chlorine-containing poly 
ether, of a unit structure similar to that 
of pentaerythyritol. The chlorine is at 
tached as a chloromethyl group which 
in turn is connected to a neo-pentyl car 
bon, thus making for a chemically stable 
chlorohydrocarbon. The uniqueness of 
the polymer lies in its combination of 
properties, rather than any single prop- 
erty. Outstanding among the propertics 
cited, were: 


1 High fabrication temperature up 
to 550 F 

2 Good melt flow resulting in good 
moldability from low melt viscosity 

3 Low mold shrinkage as a result of 
a highly crystalline structure and low 
volume changes from liquid to solid, 
therefore producing close mold toler 
ances. 

4 Minimum strains in the molded 
specimen with low shrinkage and ability 
to distribute stress 

5 High dimensional stability and 
low absorption 

6 Good chemical resistance to most 
agents 

7 Good electrical resistance main 
tained over a wide range of humidity 
and temperature 

On an over-all basis, this polymer ap 
pears to be equal or superior to most of 
the other fluoro and chloro-hydrocarbon 
polymers. Suggested uses for the new 
polymer included (4) valve material for 
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high chemical and heat resistance, 

4) wedges and slot liners for stators in 
enclosed refrigerator motors, and (c) 
ball-bearing retainer rings because of the 
dimensional stability of the material 
The polymer is now undergoing further 
development studies for a more complete 
evaluation, before any possible commer 
cialization is planned 


Roll Bending Applied to Rubber and 
Plastic Calenders, by R. C. Seanor, Mem 
ASME, Adamson United Company, Akron, 
Ohio. 1956 ASME Annual Meeting paper 
No. 56—A-176 (multilithographed; avail- 
able to Oct i 1957 


IN THE past, various methods of roll 
bending or inducing a deflection into a 
calender roll by applying a_ bending 
moment have been tried without suc 
cess. The latest means devised to enable 
the operator to change the effective 
crown of the rolls during operation of the 
calender is the roll bender. The roll 
bender discussed in this paper is a rela 
tively simple device, consisting of aux 
iliary bearings mounted outboard of the 
main journal bearings, and loaded suffi 
ciently by hydraulic cylinders or other 
means 

This device has made it possible for 
the purchaser of calender equipment to 
provide the necessary crown compensa 
tion at a minimum cost. The use of the 
roll bender for crown compensation also 
climinates the ox-bow problem present 
with the use of roll crossing 

The only disadvantage of roll bending is 
that the amount of crown compensation 
is limited to the range between 0.004 in 
and 0.006 in. on the average calender 
roll 

For calenders already installed, thos« 
used for plastic stocks can be readily 
modified by the addition of a roll bender 
without much alteration to the machine 
With requir¢ 


new rolls and a relocation of the drive, 


rubber calenders which 


simple modification is not possibl 


ASME Trancactione 


Tne February, 1957, issue of the Transac 
tions of the ASME (available at $1 per copy 
to ASME members; $1.50 to nonmembers), 
contains the following technical papers 


Son Experiments on the Influence of 
Various Factors on Drill Performance, by D 
I Galloway 56--SA-18 
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Seal Leakage in the Rotary Regenerator 
and Its Effect on Rotary-Regencrator Design 
for Gas Turbines, by D. B. Harper. (55--A 
109) 

Mass-Transfer Cooling in a Laminar Bound- 
ary Layer With Constant Fluid Properties, by 
J. P. Hartnett and E. R. G. Eckert. (55--A- 
108 ) 

The New Zealand Thermal Area and Its 
Development for Power Production, by C. J 
Banwell A-58 

Flow Sampling and Discharge Measurement 
in Geothermal Bores, by C. J. Banwell 
(§5—A-97) 

Temperature and Velocity Distribution and 
Transfer of Heat in a Liquid Metal, by H. & 
Brown, B. H. Amstead, and B. E. Short 
A-106, 107 

Mean-Temperature Difference in One, Two, 
and Three-Pass Crossflow Heat Exchangers, 
by R. A. Stevens, J Fernandez, and J. R. Woolf 
55 A-89, 90) 

Convection Phenomena in Fluids Heated 
From Below, by Simon Ostrach 55--A-88 

Experimental Superheater for Steam at 
2000 Psi and 1250 F—Report After 14,281 
Hours of Operation, by J. H. Hoke and F 
Eberle A-102 

High-Temperature Corrosion of Alloys Ex- 
posed in the Superheater of an Oil-Fired 
Boiler, by D. W. McDowell, Jr., R. J. Raude- 
baugh, and W. E. Sommers. (55--A-203) 

Use of Nonlinear Valve Characteristics in 
the Control of a Simple Blending Process, by 


J. L. Shearer 55--A-70 


The Maximum Temperature Profile in Jour 
nal Bearings, by O. Pinkus and B. Stern 
licht. (55--A-212) 

Temperature Distribution in the Journal 
Bearing Lubricant Film, by M. B. Purvis, W 
E. Meyer, and T. C. Benton 55--A-216) 

The Spring Supported Thrust Bearing, by 
Fletcher Osterle and Edward Saibel. (55 
A-195 

Instrumentation for 
Tests on Medium Steam Turbine-Generator 
Sets, by D. E. Kimball 55 A-206) 

Procedures for Testing Large Steam Turbine 
Generators in Central Stations, by E. M. Kratz 
and J C. Westcott 

A Practical Application of Uncertainty Cal 
culations to Measured Data, by L. W. Thrasher 
and R. C. Binder 55--A-205) 

Investigation of Causes of Low Wheel-to 
Rail Adhesion and Possible Methods of Im 
proving It, by F. G. Fisher and R. K. Allen 
(§$5—A-1}32 

First Commercial 
Steam-Electric Generating Unit for 
Plant, by S. N. Fiala. (55--A-137 
Supercritical-Pressure 


Steam-Consumption 


Supercritical -Pressurc 
Philo 


First Commercial 
Steam Generator for Philo Plant, by W 
H. Rowand and A. M. Frendberg 55-A 
135 

First Commercial Supercritical-Pressure 
Steam Turbine— Built for the Philo Plant, by 
C. W. Elston and R. Sheppard 55 -A-159 

Contributions to Hydraulic Control—7, 
Analysis of the Effects of Nonlinearity in a 
Valve-Controlled Hydraulic Drive, by E. I 
Reeves. (55--S-9 

Integration of Steam and Hydro Power in 


Northern by Walter Dreyer 


California, 


ASME Papers 
Order Form 

Copies of ASME = technical 
papers digested this month are 
available in pamphlet form. 
Please order only by paper number; 
otherwise the order will be re- 
turned. Orders should be ad- 
dressed to the ASME Order De- 
partment, 29 W. 439th St., New 
York 18,N. Y. Papers are priced 
at 25 cents each to members; 50 
cents to nonmembers. Payment 
may be made by check, U. S. post- 
age stamps, free coupons distrib- 
uted annually to members, or cou- 
pons which may be purchased 
from the Society. The coupons, 
in lots of ten, are $2 to members; 
$4 to nonmembers. 

Note: No digests are made of 
ASME papers published in full or 
condensed form in other sections 
of MECHANICAL ENGINEERING. 

Copies of all ASME publications 
are on file in the Engineering 
Societies Library and are indexed 
by the Engineering Index, Inc., 
both at 29 West 49th Street, New 
York, N. Y. 

ASME Transactions and the 


Journal of Applied Mechanics are on 


file in the main public libraries of 
large industrial cities and in the 
technical libraries of engineering 
colleges having ASME Student 
Branches. 


ASME Order Department 
29 W. 39th St. 
New York 18, N. Y. 


Please send me the papers indi- 
cated by the following circled 
numbers: 


56—A-3 56—A-112 
56—-A-5 56—A-115 
56-—-A-11 56—A-117 
56—A-14 56-—-A-118 
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Comments Papers 
Including Letters From Readers on Miscellaneous Subjects 


Metal-Cutting Analyses 
Comment by C. Norman Fletcher’ 


I nave read with considerable interest 
the paper entitled ‘Review of the Metal- 
Cutting Analyses of the Paste Hundred 
Years’’ on pages 715-721 of the August, 
1956, issue of Mecnanicat ENGINEERING, 
and | would congratulate I. Finnie on his 
comprehensive research as exemplified 
by the bibliography. 

I would, however, suggest the addition 
of four more references to the work, 
particularly of J. T. Nicholson (who is 
mentioned in reference 34), and his suc- 
Dempster Smith (mentioned in 
Involved in the relevant 
discussions are contributions by the 
late Edward G. Herbert, founder of 
Edward G. Herbert Led., in 1892, who is 
mentioned in references 40 and §3, and 
was at one time a Member of ASME. 

The Manchester Association of Engi- 
neers, currently celebrating its centenary, 
publishes Transactions regularly. The 
reports on some of Dr. Nicholson's 
and Professor Smith's research on this 
subject were published in the Trans- 
actions of this Association. 

In particular, the ‘Report on Experi- 
ments With Rapid Cutting Steel Tools," 
made at the then Manchester Municipal 
School of Technology, under the auspices 
of a Joint Committee of members of the 
Manchester Association of Engineers and 
of members of the School of Technology 
Subcommittee together with Dr. Nichol- 
son, professor of mechanical engineering 
at the afore-mentioned school, and pre- 
pared by Dr. Nicholson, Manchester 
Association of Engineers Transactions, 
1903, p. 225. 

‘Lathe Tools’ based on the report of 
the Lathe Tools Research Committee and 
published by the Department of Indus- 
trial Research (H. M. Stationary Office), 
and discussed before the Manchester 
Association of Engineers Transactions, 
1922-1923, p, 357. 

Some Hardness Observations of a 
Tool Steel and Cutting Trials With 
Extremely Fine Cuts,’" by Dempster 
Smith, MBE, and Isracl Hey, MSc. 

' Director, Edward G. Herbert Led., Aclas 


Works, Levenshulme, Manchester, England. 
Mem. ASME 


cessor, 
reference 35). 
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Tech., Manchester Association of Engi- 
neers Transactions, 1923-1924, p. 201. 

“Second Report of the Lathe Tool 
Research Committee,’’ by Dempster 
Smith, MBE, Manchester Association of 
Engineers Transactions, 1924-1925, p. 337. 


Author’s Closure 


The author thanks Mr. Fletcher for 
his comments and for the additions to 
the bibliography. 


lain Finnie.” 


U. S. Industry 
Comment by Edwin P. Nye’ 


Tue author has done an excellent job‘ 
in demonstrating the basic differences 
between production incentives in the 
United States as compared to those in 
other countries. However, I believe that 
his analysis does not go deep enough to 
emphasize the fundamental reasons for 
these incentives. It seems to me that 
if he rests his case on the fact that ‘‘in 
America, we mechanical engineers work- 
ing with our foremen and labor have 
achieved a system whereby the products 
of our factories are actually available to 
all the people, in contrast to the situation 
in Russia where the factory products are 
theoretically available to all but actually 
are unobtainable,” he has failed to 
indicate clearly why the Russian system 
as presently operated cannot and will not 
overcome this difficulty in the foreseeable 
future. 

I believe that we in this country have 
developed our system of free enterprise 
as the resule of our culcural and moral 
heritage of the Judaic-Christian tradi- 
tion. This tradition recognizes the in- 
trinsic importance of and the inalienable 
rights of the individual. The growth of 
our free enterprise system and of our inde- 
pendent labor movements has been 


* Engineer, Shell Development gal 
Emeryville, Calif. Assoc. Mem. ASM 

* Associate Professor, Mechanical ~ ineer- 
ing, The Pennsylvania State College, Univer- 
sity Park, Pa. Mem. ASME. 

4**Why Is U. S. Industry Strong?’ by W. A. 
Hadley, Macnuanicat Enoinesaino, vol. 78, 
September, 1956, pp. 820-822. 


sparked by an unshakable belief that the 
individual was created a free man with the 
right to pursue happiness and to enjoy the 
fruits of his labor. Under the com- 
munist system such individual rights are 
denied. Consequently, under the com- 
munist system, the motivations needed 
for high productivity are not possible, 
and no amount of state glorification or 
systemization can fully replace them 

Russia may ape our production methods, 
but without a moral philosophy which 
can generate individual incentive she 
cannot beat us at our own game. The 
greatest danger to the American way of 
life stems not so much from foreign 
competition as from our own tendency to 
forget and to neglect the real sources of 
our strength. 


Comment by C. Lowell Harriss’ 


Tae author's comparisons, as an 
engineer, of European with United States 
manufacturing are generally similar to 
those I, an economist, would make. 
Perhaps the fact that we were together 
part of the time accounts for some of the 
similarity. 

One point of emphasis might find us 
differing. I am by no means certain that 
the American is as much more material- 
istic than the European as the author 
believes. I would be inclined to say 
that the more significant contrast has 
been the greater opportunity in this 
country for satisfying material desires. 
There has been more point in working, 
saving, taking risks, moving from home 
ot job toanother, and soon. The things 
that have made this difference in oppor- 
tunity comprise a large part of the 
answer to our problem. 

Mass education has played an im- 
portant role. The author emphasizes an 
aspect of this feature of our economy too 
rarely noted. Vastly more Americans 
than Europeans get what might be called 
intermediate formal education and train- 
ing—what is done in our high schools 
It was when the director of research for 
Phillips emphasized this point to me 
that I began to observe it more con- 

5 Associate Professor of Economics, Colum- 
bia University, New York, N. Y. Author, 


“The American Economy’’ and numerous 
other books and articles. 
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sciously in Europe. From the point of 
view of the abilities needed to run a 
factory, or office, or railroad, or store, 
the training provided by public schools 
has given American business a real ad- 
vantage over European. 

An American economist is likely to 
attach considerable importance to a 
point not mentioned by the author: our 
antitrust program. It has many defects, 
but despite weaknesses it has prevented 
throughout large sectors of the American 
economy the kind of clubby co-operation 
among businessmen found so widely in 
Europe, co-operation which restricts 
price (and other) competition. In view 
of prospects of greater business profit, 
at least in the short run, and easier life, 
from business agreement to fix prices, 
and to restrain trade in other ways, the 
public needs protection. This country 
has much more such protection against 
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restrictive monopolistic practices than 
Europe. One result is that businessmen 
have been forced to keep forcing each 
other to do better. 

The availability of capital, and the 
willingness of management to scrap 
equipment which still functions but 
which is inferior economically to 
something mewer, seems to be sub- 
stantially greater in this country than 
abroad. (I gather, however, that many 
firms in this country are still back- 
ward in this respect.) His point about 
product design in respect to cost could be 
applied here in terms of design of the 
factory (or other) process and equipment. 
What is the cheapest way from now on? 
If it involves scrapping the magnificent 
machine installed last year, the right 
decision may seem hard. Yet the will- 
ingness of the businessman to do so 
means much in the progress of technology 


and of the economy as awhole. Itis my 
impression that this characteristic is 
more common here than in Europe. 

My final comment relates to the 
author's closing remark about the 
Russian threat. One reason this threat 
is so great in the economic sphere is the 
tremendous portion of national output 
devoted to industrial expansion. The 
low standard of living in Russia results 
in part from a deliberate decision of 
central authorities to force the public to 
sacrifice consumption for growth in 
plant and equipment. (Relatively much 
less of total new capital formation goes 
into housing than in this country.) 
Half a generation of forced plowing 
back of output into more productive 
capacity at the Russian rate may make 
our free choices to consume as much as 
we do very costly in terms of our relative 
productive capacity. 


And Notes on Books Received in Engineering Societies Library 


An Anthology of Standardization 


Nationa Stanparps 1n A Mopern Economy. 
Edited by Dickson Reck. Harper & 
Brothers, New York, N. Y., 1956. Cloth, 
6'/2 K 9'/, in., tables, index, xii and 372 


pp., $5. 


Reviewed by F. S. Blackall, jr.' 


Tuis volume, a joint undertaking of the 
Mellon Foundation and the American 
Standards Association, is a scholarly 
attempt to review, analyze, and forecast 
the trend of the standardization move- 
ment and make it better understood 
through a series of 33 essays on various 
phases of standardization. Among the 
authors, one finds such distinguished 
names as Herbert Hoover, Howard Coon- 
ley, Thomas D. Jolly, Brig. Gen. William 
H. Harrison, and Walter Reuther. 

The philosophy of standardization, as 
exemplified by the ASA in this country 
and by the ISO across the world, has been 
spelled out by the editors and authors at 
some length. So have the techniques 


1 President and Treasurer, The Taft-Peirce 
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Past-president and Fellow ASME. 1956 ASA 
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which have been found most effective for 
the sound and expeditious development 
of standards by groups, representing 
users, producers, and government. The 
whole has been correlated with the assist- 
ance of a competent editorial advisory 
board, comprising R. A. Brady, professor 
of economics, University of California; 
E. R. Weidlein, President of the Institute 
of Industrial Research; and Vice Admiral 
George F. Hussey, Jr. of the ASA. 

The work is divided into three sec- 
tions: the first dealing primarily with 
the historical aspects of standards; the 
well-documented second section, with 
specific applications and examples; part 
3, with the impact and implications of 
the adoption of standards upon our 
national economy and _ international 
relationships. 

Such an ambitious undertaking as this 
should become an invaluable reference 
work for students, engineers, and others 
who are secking guidance in the ever 
widening quest for efficiency, safety, and 
human satisfaction through the creation 
and promulgation of standards. Like 
most anthologies, however, the work 


lacks the continuity and coherence which 
would be afforded by an all-embracing, 
single-minded study of the standards 
movement. For this reason, it suffers in 
spots from a lack of readability. The vol- 
ume is one which the reader will prefer to 
pick up and Jay down at will, rather than 
to attempt to consume in a single reading. 

This reviewer found the historical 
section the most interesting part of the 
work. One tends to view standards 
purely as a modern phenomenon, The 
authors and editors bring the point home 
forcibly that ‘‘standards are as old as 
man,’’ having crystallized gradually in 
the guise of folkways, mores, and pat- 
terns of behavior, the spoken word 
language itself—being perhaps the oldest 
standard of all. The lack of a universal 
language and the never ending quest for a 
world-wide means of communication 
have their parallel in the international 
standards movement, in which some of 
the authors represented in this volume 
have played such a conspicuous part 

The main section of the work, dealing 
with the problems solved or awaiting 
solution in various and often unrelated 
fields of endeavor, will be of special 
interest to those members of the engincer- 
ing profession who are engaged in stand- 
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ards activities themselves, It should be 
on the book shelf or in the library of 
every member of the Standards Com- 
mittees which are discharging one of the 
most important service functions of the 
Founder Socicties 

Part 3, in particular, and some of the 
latter portions of part 2 paint the stand- 
ards movement with a somewhat broader 
brush. A few of the contributors seem 
to wander a bit far afield from what engi- 
neers, at least, conceive to be a proper 
definition of standards in the modern 
sense. Reuther, for example, rejects the 
objective technical approach to time- 
and-motion study as something which 
should be discarded in favor of more sub- 
jective procedures. There is a thought- 
provoking chapter on the legal problems 
which confront industry under the Sher 
man Act in secking uniformity of product 
The methods followed by consumer 
product rating agencies are interestingly 
described in a chapter of part 2, written 
by Arthur Kallet of the Consumers’ 
Union. One senses a growing recogni 
tion in such areas of the need for sound 
laboratory and statistical procedures in 
making relative determinations of qual 
ity and performance 

Summary: A certain lack of reada 
bility «s richly compensated for by the 
broad comprehensiveness of this volume, 
which will permit the casual reader to 
select or reject at will those areas which 
engage or fail to engage his interest. A 
laudable and ambitious attempt to evalu- 
are and describe the vital place which 
industrial standards play in world econ 
omy. A worth-while textbook for tyro 
and veteran alike, who are engaged in 
creating new standards. A_ valuable 
reference work for student and engineer 


-nical Publication No. 184.) 


Books Reesved in Library 


Ain Hanpnoox. Edited by Paul I 

Magill and others. 1956, McGraw-Hill Book 
Company, Inc., New York, N. Y. Various 
paging, 6  9'/,4 in., bound. $15. Com- 
prised of 16 self-contained sections, each ac- 
companied by a list of references, this hand- 
book provides basic source material on both 
theoretical and practical aspects of the causes, 
effects, and control of air pollution. It deals 
with such topics as city planning; plant loca- 
tion; the chemistry and physics of the atmos 

phere; effects on man, plants, and animals; 
sampling procedures; analytical methods; 
equipment + abating pollution; and legisla- 
tion. Each of the sections has been prepared 
by an authority in the subject covered 


Meratturoy vor By 
Malcolm S. Burton. 1956, McGraw-Hill 
Book Company, Inc., New York, N. Y 
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407 p., 6 XK 9*/,4 in., bound. $7.50. The 
larger part of this text for a survey course for 
nonmajors consists of concise descriptions of 
metal-processing methods, with emphasis 
on ee but with considerable attention 
paid to modern techniques of casting, metal- 
working, welding, heat treatment, —. powder 
metallurgy. Brief discussions of the nature 
of metals, methods of production, test methods, 
and the nature of alloys and alloying are also 
included, and equilibria diagrams are con- 
sidered in some detail. 


Curomium. Volume 2. 
Chromium and Its Alloys. By Marvin J. Udy. 
A.C.S. Monograph No. 132. 1956, Reinhold 
Publishing Corp., New York, N. Y. 402 p., 
6 X 9'/,in., bound. $11. This volume deals 
with American and European methods of re- 
covery, electrowinning, electroplating, and 
various methods of deposition, giving a con- 
siderable amount of detailed, practical opera- 
tional data. It also deals fully with the pro- 
duction of ductile chromium, chromium in 
refractories, and the properties and uses of the 
metal and its alloys with iron, steel, cast-iron, 
cobalt, nickel, aluminum, copper, and ti- 
tanium. Phase diagrams of a number of met- 
als are included, and extensive reference lists 
accompany each chapter. 


Tue Fariour or Published 1956 
by The Institution of Metallurgists, London 
S.W.1, England. 148 p., 5'/2 8*/, in., 
bound. 17s.6d. This book contains a general 
discussion of fundamentals and four lectures 
devoted to the effect on fatigue of notches, 
surface finishes, etc.; structural aspects of 
aircraft fatigue; corrosion fatigue; and the 
effect of temperature on fatigue properties. 
At the end of the book is a tabulation of 
fatigue data on a number of alloys. 


Grossary or Terms Revatino to Rusper 
and Rusper-Like Mareaiars. (Special Tech- 
1956, The Ameri- 
can Society for Testing Materials, Philadel- 
thia, Pa. 121 p., 6 XK 9in., paper. $3. A 
ist of over 2000 terms of materials, processes, 
machinery, instruments, etc., relating to 
rubber, polymers, and resilient plastics. 
Trade names of apparatus and chemicals are 
given in an 


Macuiwe Dusion. By J. E. Shigley. 1956, 
McGraw-Hill Book Company, New York, 
N. Y. 523 p., 6 9'/, in., bound. $7.75. 
Part one of this two-part text deals with basic 
design factors such as stress, deflection, and 
materials. Part two applies the principles dis- 
cussed in the first part to the design of fasten- 
ers, springs, bearings, gears, and other com- 
mon machine elements. 


Memoirs ov tHe Unirvinc Srupy oF THe 
Basic Prostems in Sciences 
ay Means or Geomerary. Volume 1. Pub- 
lished 1955 for the Unifying Study Group by 
Gakujutsu Bunken Fukyu-Kai, Tokyo. 590 

, 75/5 in., bound. (Approximately ) 
$i 50. The papers poy by this re- 
search group are intended to demonstrate the 
application of tensor theory and geometri- 
cal-topological concepts engineer- 
ing problems. Stemming from Kron's work 
on electrodynamics this project has been ex- 
panded to cover in this volume not only elec 
tromagnetism and electric networks, but also 
elastic deformation, stress fields, crystal struc- 
ture, plasticity and yield points, acrodynam- 
ics, and dynamics of granular media, dynamical 
systems in general, and tension-field theory 
Subsequent volumes will further extend the 
scope of the work, which it is hoped will 
provide topics for future investigation rather 


Metallurgy of . 


than be considered as essential solutions along 
any line. 


Motyspenum. (Metallurgy of The Rarer 
Metals Series, No. 5.) By L. Northcort. 
1956, Academic Press Inc., New York, N. Y. 
222 p., 5'/2 K 8%/, in., bound. $6.80. A 
summary of available information, with 
special emphasis on physical metallurgy, and 
with particular attention given to the low 
oxidation resistance of molybdenum and to its 
embrittlement at low temperatures. The 
book covers extraction, properties, alloy 
systems, power metallurgy, pro- 
tective coating, and joining. References are 
listed after each chapter. 


Nationa Stanparps A Mopgrn Econ- 
omy. Edited by Dickson Reck. 1956, Harper 
and Brothers, New York, N. Y. 372 p., 
6'/s X in., bound. $5. Comprised 
series of articles by well-known authorities, 
this book 1s an examination and assessment 
of the standards movement as a whole within 
the United States. The articles deal with 
both the history of the movement and with 
applications of standards in specific fields: 
intexchangeable parts manufacture, supply and 
purchasing, telecommunications, 
products, military goods, consumer goods, 
etc. | A review of the international standards 
movement is included, and a number of articles 
are devoted to the implications of standardiza- 
tion for management, labor, and the consumer 


Orpinary Non-Linear Dirrrrentiar Equa- 
TIONS IN ENGINEERING AND Paysicay Sciences. 
By N. W. McLachlan. Second Edition, 1956. 
Oxford University Press, New York, N. Y. 
271 p., 6 XK 9/2 in., bound. $5.60. Con- 
fined chiefly to the presentation of various 
analytical methods for the solution of en- 
gineering problems, this text covers equations 
readily integrable; equations having periodic 
solutions; the equivalent linear equation; 
equations having periodic coefficients; the 
method of slowly varying amplitude and 
phases; and graphical and numerical solutions. 
Among the new topics treated in this edition 
are phase trajectories, stability criteria, and 
fluid flow in two dimensions. References 
are given to more rigorous theoretical treat- 
ments of the methods discussed. 


Power Prants. By Alexander H. Zerban 
and Edwin P. Nye. Second Edition, 1956. 
International Textbook Company, Scranton, 
Pa. 655 p., 6 X 9'/, in., bound. $8.50. 
The new edition of this text previously pub- 
lished under the title ‘Steam Power Plants,"’ 
has been broadened in scope to provide a 
co-ordinated treatment of of power- 
generation equipment. The material on in- 
ternal-combustion plants has been expanded, 
a new chapter on hydro plants has been added, 
and recent developments such as supercritical 
vapor cycles and nuclear power are discussed 


Power System Volume 3. Syn- 
chronous Machines. By Edward Wilson Kim- 
bark. 1956, John Wiley and Sons, Inc., New 
York, N. Y. 322 p., 5’/s X 94/4 in., bound. 
$10. The final volume of a work intended for 

engineers and graduate students. 

voted to the theory of synchronous ma- 
chines and their excitation systems, the book 
deals with such major topics as reactances, 
resistances, time constants, short circuits, satu- 
ration, damping, and damper windings. 
Steady-state stability, briefly treated in the 
first volume, is discussed fully in the present 
volume. 
Series 4. 


Volume 1. 
1956, 


Prooress Nucrear Enuroy. 
Technology and Enginecerin 
Edited by R. Hurst and S. McLain 
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Enoinegrine Societies Library books | 
may be borrowed by mail by ASME | 
Members for a small handling charge 
The Library also prepares bibli- 
ographies, maintains search and photo- 
stat services, and can provide microfilm 
copies of any items in its collection 
Address inquiries to Ralph H. Phelps, 
Director, Engineering Societies Li- 
brary, 29 West 39th St., New York 18, | 
N. Y. 


McGraw-Hill Book Company, N. Y., N. Y. 
420 p., 6'/4 X 9'/,in., bound. $12. Comprised 
of selected papers by a number of authorities, 
this volume reviews the present state of knowl- 
edge on coolants, moderators, heat transfer, 
reactor chemistry, and reactor corrosion. 
Included are papers dealing with the produc- 
tion of heavy water, nahn, and beryllium 
oxide; liquid-metal handling and pumping; 
for cooling systems; heat in 

iling water systems; and aqueous corrosion 
of zirconium. 


Properties or Comaustion Gases/Sysrem: 
CaoHa - Air. Volume 1. Thermodynamic 
Properties. Volume 2. Chemical Composi- 
tion of Equilibrium Mixtures. Compiled by 
the AGT Development Department, General 
Electric Company. 1955, McGraw-Hill Book 
Company, New York, N. Y. 377 p., 677 p., 
85/, X 107/s in., bound. $75 (2 volumes) 
Comprchensive tables of data on the properties 
and behavior of the working fluid of 7 air- 
breathing combustion engine, at temperatures 
from 600° to §000° R and pressures of 0.01 
to 30 atm. Applicable to the combustion 
gases of any nedbee arbon fuel with a hydrogen 
to carbon atom ratio of two, the data are in- 
tended for use by engineers engaged in combus- 
tion research, gas-turbine a turbojet engine 
aircraft and missile propulsion, 
etc ath volumes contain explanatory intro- 
ductions, that of volume one including several 
worked-out examples of applications of the 
tables. 


Rocket Proputsion Ecements. By George 
P. Sutton. Second Edition, 1956. John 
Wiley and Sons, Inc., New York, N. Y 
483 p., 5'/2  88/, in., bound. $10.25 
Designed as a reference manual and college 
text, this book deals with both liquid and 
solid propellant rockets, their fuels, physical 
mechanisms, and design. It also includes ma- 
terial applicable to both types: general prin- 
ciples of thermodynamics, heat transfer, 
flight theory, testing methods, and historical 
background. There is a bibliography of over 
600 references. 


Science AND Economic DeveLopment. New 
Patterns of Living. By R. L. Meier. 1956, 
John Wiley and Sons, Inc., New York, N. Y. 
266 p., in., bound. $6. The 
author bricfly reviews world needs and re- 
sources and discusses possible means of attain- 
ing a reasonable level of living for the world's 
population by the ——- of recent dis- 
coveries in science and technology, particularly 
in the areas of foods and fuels. He also deals 
with the possible effects of new technologics 
on social and industrial organization, and sug- 
gests that a ‘mutant type of scientist and en- 
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ineer,’" a scientist-executive, may achieve 
in the resulting society. Funda- 
mental problems needing the protein 
supply, low-grade ore utilization, means of 
transport, and others—are listed in an ap- 
pendix. 


Street Founpray Dust ConTrot 
VenTILATION. Report of a Conference, Oc 
tober, 1955. 1956, British Steel Castings 
Research Association, Sheffield, 
98 p., 77/5 X 9'/gin., papers. 42s. The tech- 
nical papers included in this publication 
deal with the control of dust from grinding 
machines and at foundry knock-outs; dust 
extraction at the pneumatic chisel; a low 
volume, high velocity exhaust system; sam- 
pling airborne dust; the efficiency of dust 
collectors; and foundry heating and ventila- 
tion. 


Symposium ON Impact Testino. (ASTM 
Special Technical Publication No. 176.) 
1956, American Society for Testing Materials, 
Philadelphia, Penna. 169p., 6 X 9 in., paper. 
$3.50. In addition to a number of papers on 
notched bar testing, this symposium includes 
papers on shock tests that deal with tests for 
and complete structures. 

ypical subjects dealt with are testing from 
room temperature to —236 C; longitudinal 
impact tests of long bars with a slingshot ma- 
chine; a shock tester for shipping containers; 
and properties of concrete at high rates of 
loading. The impact tube is discussed in 
one of the papers. 


Symposium ON Powper Metatiuroy. (Lon- 
don, December, 1954.) 1956, The Iron and Steel 
Institute, London. (Special Report No. 58.) 
390 p., 89/5 X 11'/yin., bound. 65s. The 50 
papers included in this volume are presented 
in four groups oe the manufacture, 
te ten: and testing of powers; the prin- 
ciples and color of compacting and sintering; 
the manufacture and properties of structural 
engineering components, and the powder 
metallurgy of high-melcing-poine materials 
Some of the papers, such as those on manufac- 
turing the powder metallurgy of 
zirconium, and powders for magnetic —- 
tions, afte review papers; others deal with 
specific processes or materials: testing of 
ceramal materials, porous stainless steel, hot 
compacting, etc. 


Les Transmissions pe Puissance. By Pierre 
Patin. 1956, Editions Eyrolles, Paris, France. 
338 p., 93/4 in., bound. Fr. Frs, 
3300. A comprchensive treatment of power- 
transmission methods, including speed chang- 
ing devices. Part 1 covers theoretical con- 
ps A of power transmission, some dis- 
cussion of strength of materials, and more 
detailed treatments of the principles of opera- 
tion of many types of power transmissions for 
a wide range of uses. Rote 2 gives descriptions 
of specific devices and machines. Brief treat 
ments are included of bearings, pump units, and 
servomechanisms. 


VDI-—Sream Tastes. Sponsored by Vercin 
Deutscher Ingenieure, 4th edition edited by 
E. Schmidt. 1956, Springer-Verlag, Berlin, 
Germany. 109 p., 8 X 11%/s in., boards 
DM 15.00. In this new edition the tempera 
ture range has been extended to 800 C with a 
pressure range to 300 atm. The three sections 
of the tables are as follows: state of saturation 
(temperature table); state of saturation (pres- 
sure table); values of volume, enthalpy, and 
entropy for water and superheated steam 
The iy folded Mollier diagram is in a 
pocket at the back. The foreword and the 
explanatory introduction are given in three 
languages, German, English, and French 


Tue Urrimare-Loap Tusory To 
Tue Desion or 
Concerts Frames. By A. L. L. Baker. 
1956, Concrete Publications, Led., London, 
England. 91 p., 5'/s X in., bound. 
$4. This is an exposition of a design method 
based on the assumption of plastic hinges in 
frames, developed at the Imperial College of 
Science and Technology in London. The 
following topics are treated: ultimate strength 
in bending of beams; plastic deformations 
of hinges and members; the theory of plastic 
hinges and the ultimate strength of frames; 
eneral expressions for rotations of piastic 
Reams and general analysis of four-bay 
frames, Examples of application of the plastic 
hinge theory in the design of continuous beams 
and building frames are given in the last 
chapter. 


Tus By S. K. Mitra. 
Second Edition, 1952. The Asiatic Society, 
Calcutta, India. 713 p., 64/: X 10 in., bound 
48 Rupees. This comprehensive account of 
the present state of knowledge of the upper 
atmosphere covers a wide range of subjects 
of interest to engineers in the fields of rockets, 
radio, and aeronautics, as well as to meteorol- 
ogists and other specialists, Concerned with 
regions more than 30 miles above the surface 
ame earth, the book deals with composition, 
temperature, density, tides, electrical currents, 
magnetic storms, lights from the night sky, 
meteoric phenomena, and auroras, One sec- 
tion is devoted to applications of ionospheric 
data to radio transmission, and the last 
chapter discusses rocket exploration of the 
atmosphere. There is a bibliography 


ZUR ExrorscHuNe 
Drucxsrossprostume. Volume 2. Edited by 
F. Tolke. 1956, Springer-Verlag, Berlin 
149 p., 7'/2 10%/, in., paper 1M _ 37.50 
This second group of papers on water hammer 
deals with several investigations of problems 
and design considerations in hydroelectric 
weer (4 papers), and with water shock in 
nouschold water pipes (1 paper). The de 
tailed analyses are Sosnseel bp many graphs 
and diagrams for effective interpretation 


Warmraste UND Dick Sin 
rerwerxstorrn. (Proceedings of the Second 
Plansee Seminar, 1955.) Edited by F. Ben- 
esovsky. 1956, Springer-Verlag, Wien, Aus 
tria. 472 p., 6 KX 9'/, in., bound. $10.30 
An edition with English summaries of the 
foreign language papers is available from 
Pergamon 4 Pr , New York, N. Y 
$12.50. The 38 papers presented at this sem- 
inar deal with a wide range of topics concern- 
ing carbides and other very hard materials 
physico-chemical and metallurgical aspects; 
characteristics and properties of various me- 
tallic and ceramic materials; specific applica- 
tions of hard materials, including the role of 
powder metallurgy in the design of nuclear- 
power reactors; and miscellaneous papers on 
sintering problems and other aspects of pow- 
der metallurgy. Papers are in German or 
English. 


Yaar ov tun Heatine ano 
ino Inpusray, 1956. Publislied 1956 b 
Technitrade Journals Led., London, 
198 p., 5*/e in., bound, 10s 6d. 
Oil-firing practice, oil-fired air heaters, panel 
heating, and electric-surface heating ‘of fuel- 
oil lines and storage tanks are discussed in the 
four papers included in this manual of tech- 
nical and trade information for engineers and 
contractors. The remainder of the volume 
consists of a 25-page annotated bibliography 
of the British literature published in 1955, a 
buyers’ guide, information on standards and 
contracts, and a directory of the society 
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Roundup 


Of Current Engineering Events, News, and Comment 


E. S. Newman, News Editor 


View of audience at panel on “The Economic Status of the Engineer,” held during Engineers Joint Council General Assem- 
bly, Jan. 17-18, 1957, at Hotel Statler, New York, N.Y. 


EJC Third Annual General Assembly 
in New York Reviews Engineers’ 


Position in Society 


Three panels discuss engineers in 
government, on the international 
scene, and their economic status 


Turek HUNDRED engineers and scien- 
tists attended the third annual Engineers 
Joint Council General Assembly on 
January 17 and 18 at the Hotel Statler, 
New York, N. Y. The two-day meeting 
heard three panels discuss “The Problem 
of the Engineer in Government Service," 
The Impact of the Engineer in Inter- 
national Relations,’’ and *‘The Economic 
Status of the Engineer.” 

Included in the meeting were: A 
Thursday luncheon at which John Bell 
Rae spoke on “The Engineer and the 
American Economy"’; the Unity Dinner 
on Thursday, with Henry T. Heald, 
Mem, ASME, president of the Ford 
Foundation, as speaker; and a Friday 
luncheon at which W. A. B. Iliff, 
vice-president of the World Bank, de- 
livered a talk on ‘‘Overseas Develop- 
ment, Engiueers and the World Bank." 
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Engineers in Government Service 


Philip Young, Chairman, U. S. Civil 
Service Commission and Adviser on 
Personne! Management to President 
Eisenhower, opened the first panel with a 
discussion of the problems of ‘‘The 
Engineer in Government Service.’ He 
cited the Federal Government as the 
largest single employer of engineers and 
scientists in the United States. With 
the demand for engineers far exceeding 
the supply, two major problems are 
recruitment and utilization. Similarly, 
the two chief concerns of the engineer 
are the selection of an employer and 
development of a useful and satisfying 
career 

The efforts of the Federal Government 
to clearly identify its problems and to 
suggest a course of action were discussed 


with specific reference to the White 
House Committee on Engineers and 
Scientists for Federal Government Pro- 
grams. This Committee's primary ob- 
jective is to investigate the personnel 
management of engineers and scientists 
by the Federal Government and to 
develop methods by which this manage- 
ment can be improved 

Pay and utilization were considered 
to be of primary interest by the Com- 
mittee. In the area of pay, greater 
flexibility in the grade-and-salary struc- 
ture of the Federal Government was 
considered a major need. Maximum 
utilization of manpower depends largely 
upon good personnel management, re- 
quiring advance planning of personnel 


programs, careful and individualized 
placement, development, and use of 
employees to their fullest potential, 


and continuing attention to employee 
attitudes and morale. 

In conclusion, Mr. Young noted that 
“The primary force that holds our best 
engineers and scientists in the Federal 
service is the nature of the work itself, 
which can inspire a high degree of 
devotion. To the professional man who 
feels this sense of dedication, all other 
considerations, including the financial, 
are secondary.” 

The question of engineers in research 
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and development projects with the Army 
was discussed by Major General J. B. 
Medaris and E. Stuhlinger of the Army 
Ballistic Missile Agency, Huntsville, 
Ala. General Medaris cited the 100 
per cent increase in the number of engi- 
neers since 1940 and warned that this is 
not enough, because the ratio of engineers 
to all other workers has risen sharply. 
He called for increased technical training 
and greater recognition of technical 
achievement in the high schools. Young 
engineers were told that they should not 
expect immunity from the draft. He 
said, society does not recognize 
privileges accruing from birth, wealth, 
political affiliation, or intellectual attain- 
ment.” 


Guided-Missile Engineer 


Dr. Stuhlinger discussed the problems 
of the guided-missile engineer, a classi- 
fication yet undefined. The close re- 
lation of guided-missile engineering to 
research was noted as its one charac- 
teristic feature. The necessity for ex- 
panding the frontiers of scientific knowl- 
edge and the dependence of guided- 
missile engineers upon basic concepts of 
astronomy, solar power converters, clec- 
tronics, radar techniques, optics, spectros- 
copy, electrical, and mechanical engi- 
neering were stated as significant. 

The need for instilling in our youth a 
“desire to know"’ and an interest in the 
basic elements of the natural sciences was 
also expressed. 

The final speaker on the panel was 
Dwight H. Bray, State Highway Engi- 


J. B. Rae of M.1.T. speaks to EJC General 
Assembly luncheon audience on “The 
Engineer and the American Economy,” 
on opening day of the two-day program 
designed to promote the dissemination 
of information about engineers and their 
profession 


Marca, 1957 


neer, Kentucky State Highway Depart- 
ment Mr. Bray spoke of ‘The State 
Highway Engineer.’’ He discussed the 
shortage of engineers, brought about 
partly as a result of the over-all shortage 
and partly as a result of disadvantages 
attached to employment by the state 
government. He listed the following 
disadvantages as cither “‘real or im- 
agined’’: low pay and difficulty of 
getting quick and adequate salary 
increases; slow promotion in title and 
responsibility; lack of in-service training 
courses; lack of glamour of the work; 
lack of adequate retirement plan; lack 
of adequate merit systems. 

Accompanying the shortage of engi- 
neers is the need for maximum use of the 
inadequate engineering forces. In this 
connection, certain states are giving 
special training courses, allowing over- 
time pay, and adopting new laborsaving 
methods; in addition, they are more and 
more employing the services of con- 
sulting engineering services. 

Expressed also was the need for making 
the public aware of the problems and 
achievement of the professional engincer, 
in order that the engineer might gain 
public acceptance and support for his 
professional aims. 


Engineers and American Economy 


Those in attendance at the Wednesday 
luncheon heard John Bell Rac, associate 
professor of history, Massachusetts In- 
stitute of Technology, currently exchange 
professor of social studies, Case Institute 
of Technology. Mr. Rae discussed ‘The 


Henry T. Heald, president, Ford Founda- 
tion, addressing Unity Dinner audience 
on the re-evaluation of the engineer in 


our society. The dinner was high- 
light event of the third EJC General 
Assembly held at the Hotel Statler, 
Jan. 17-18, in New York City. 


Engineer and the American Economy.”’ 
He noted that men who have had techni- 
cal skill have normally been the most 
valuable members of society, 

The essential ingredient of our cco- 
nomic and technological achievement, 
he stated, is freedom. As a result of 
allowing ability to find its own outlets, 
the highest standard of living and widest 
distribution of goods in the history of 
mankind have been experienced. Mr. 
Rac sees the preservation and extension 
of this system as the great objective for 
which our technologists should be 
organized and directed. The engineer's 
contribution to this cause lies first in the 
realm of production, ‘‘The ability of 
the engineer to harness the forces of 
nature is a talent given by God to be used 
for the benefit of mankind."’ Second, 
the engineer must assume a substantial 
share of the responsibility for the 
management of industry 


Engineer's Economic Status 


The Thursday afternoon panel dis- 
cussed the trends in the earnings of 
engineers and the principal aids to 
salary administration. 

Drawing on the data provided in the 
EJC report, ‘Professional Income of 
Engincers—1956,"" Edward B. Peck of 
Rutgers University emphasized that 
engineers’ salaries have not kept up with 
national productivity and wages. Proba- 
bly most upper middle-class wages 
have reacted in much the same way. 
There are, however, no sound data com- 
parable to that of Engineers Joint 


W. A. B. Hliff, vice-president, Inter- 
national Bank for Reconstruction and 
Development, Washington, D. C., dis- 
cusses “Overseas Development, En- 
gineers, and the World Bank” at the 
Friday, closing day, luncheon of the 
EJC General Assembly 
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Council, except that of the American 
Chemical Society. 

This condition, he said, is largely 
attributed to the attitudes on salaries 
that prevailed up to about 1952. Salary 
and wage increases were related to cost 
of living and cents per hour rather than a 
percentage increase. Since 1952 the 
percentage principle seems to prevail. 

Professor Peck pointed out that another 
factor in holding down older engineers’ 
salaries was the failure to separate general 
raises from* merit and promotional 
raises 

It is proposed, he noted, that salary 
administration recognize and take 
account of three independent factors. 
First is the secular trend or general 
increase that is granted to all without 
regard to individual experience or merit. 
Second is experience, which must be 
taken account of throughout the whole 
career. Third, there should be 
established a merit differential that has 
real incentive value 

A pattern for pricing different degrees 
of experience and merit is proposed, 
according to Professor Peck. It is re- 
duced to formulas that start salary 
policies and provide flexibility for 
changes due to the secular trend. 

(Excerpts from Professor Peck's paper 
appear in ‘Junior Forum'’ of this issue 
of Mecntanicat ENoingerino Editor) 

Position evaluation as an aid to salary 
administration, it was pointed out by 
Donald P. Krotz, assistant to the presi- 
dent of California Research Corporation, 
is a systematic analysis of individual 
assignments, recording results in position 
descriptions, comparison both horizon- 
tally and vertically with other assign- 
ments, placement on a grading ladder, 
correlation with placements throughout 
the organization, recognition of outside 
competition, and a continuing review to 
assure that placement is on a current 
basis 

Position evaluation, he continued, is a 
tool which permits free two-way com 
munication between the employee and 
his supervisor, and up and down the 
supervisory chain of command, It makes 
it practicable for management to recog- 
nize relative value received from an 
individual's performance in terms of the 
actual assignment, the professional com 
petence of the employee, and his pro 
fessional potential 

A basis for co-ordinating management 
judgment is also provided by position 
evaluation, Mr. Krotz noted, and, with 
appropriate delegation of authority, 
permits optimum freedom for supervisors 
in utilizing the full capacity of their 
men. It also provides the opportunity 
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for greater internal consistency in using 
the professional talents available. 

The auditing function, Mr. Krotz 
concluded, provides guidance in com- 
parison with other internal and external 
factors not readily available to the 
immediate supervisors. This function 
also provides a check on the possibility 
of individual supervisors’ being cither 


too lenient or too stringent in their 


evaluation 

How merit rating can be a practical 
aid to salary administration for engineers 
and scientists was discussed by Frank 
Leamer, personnel director, Bell Tele- 
phone Laboratories, Inc 

Actually, he said, there is no one best 
technique clearly superior to all others for 
evaluating relative worth of professional 
technical personnel, It is possible, how- 
ever, to evaluate relative worth by 
means of quantitative multiple judgments 
of relative over-all contribution or 
performance 

He emphasized that a _ systematic 
approach to ranking individuals pri- 
marily according to their contributions 
on their present jobs, taking into con- 
sideration potentiality in the case of 
younger members, is a method of arriv- 
ing at rate of pay superior to the older 
instrumentality of ‘‘laudation and lung 
power’ or ‘‘squeaking whecl gets 
greased,"’ philosophy often used by ap- 
preciative supervisors secking to obtain 
increases for their people 

Performance ratings, Mr. Leamer 
pointed out, should be separated from 
salary adjustment. Questions of dollars 
should be emancipated from judgments 
of performance insofar as _ possible 
Each individual's performance rating 
should be independent of a prior rating 
and should be made without reference to 
present salary position. 

Much work is yet to be done on learn- 
ing how best to merge one performance 
rank-order list of individuals with 
another such list made by different 
raters 

Relation performance ratings to ap- 
propriate salary position, he noted, is a 
gradual and somewhat arbitrary judg- 
mental process that is aided by having 
a family of salary guide curves which 
are designed to divide the technical 
population into proportional parts 
Coctiles, quartiles, etc.) at levels estab- 
lished as a part of salary administration 
policy 

Performance ratings, Mr. Leamer de- 
clared, in addition to providing a sound 
basis for rate review consideration, also 
require that supervisors improve their 
competence in appraising the contribu- 
tions and characteristics of individuals 
Such evaluations provide information 


that is useful to supervisors in developing 
greater effectiveness of their associates. 

Donald S. Bridgman, former director of 
college relations, American Telephone 
and Telegraph Company, acted as modera- 
tor for the panel. 


Unity Dinner 

‘Our real problem in engineering is to 
produce an adequate supply of high- 
quality people and utilize them properly, 
stated Henry T. Heald, Mem. ASME, 
at the EJC Unity Dinner on Thursday 


evening. 


Dr. Heald, president of the Ford 


* Foundation, discussing the re-evaluation 


of engineering in our society, defined 
“adequate supply" as the largest number 
of engineers we can create quickly, but a 
variable number determined by factors 
which are themselves variable with time, 
place, and the ever-changing needs of 
our economy, and of society ; 

‘Neither the shortage at home nor the 
increased output abroad are reasons for 
futile fright,"’ said Dr. Heald. Com- . 
menting further on William Benton's 
repart of a 1300 per cent increase in 
Soviet Union output of engineers, he 
said, ‘‘We ought to be concerned about 
engineering numbers and quality regard- 
less of what Russia docs. We can hope 
that other countries, too, will improve 
engineering education, for the emerging, 
independent, underdeveloped countries of 
the world need all the engineers they can 
get 

Of engineering today he said, “‘Its 
subdivision and off-shoots are active 
everywhere, from planning, production 
and distribution to highly creative 
innovation and research."’ 

Further he stated, ‘Engineering in its 
diversity has become somewhat like 
medicine; that is, the majority of its 
practitioners work with the knowledge 
and use the techniques developed by 
others. Relatively few engineers are in 
the research laboratories working on 
fundamentals, developing new  prin- 
ciples, testing new concepts, solving 
perplexing basic problems, defining new 
ones."’ 

He pointed out that today’s scientist- 
engineer must be a_ broad, liberally 
educated person, capable of examining 
and evaluating the proportions of society 
as well as the riddles of nature, of 
providing the leadership of ideas without 
which there is no meaningful progress. 

“Scientists and engineers,’’ he added, 
‘no less than doctors, lawyers, or the 
managers of industrial enterprise, need to 
stand as intelligent, liberally educated 
men, regarding their knowledge not as a 


narrow, isolated specialty but as a 
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particularized competence which they, 
in their general wisdom, can share with 
the rest of society. 

‘The permanent strength of engineer- 
ing,’ he concluded, “‘lies in its ability 
to respond to man’s hope for a better 
life. People all over the world, who for 
generations have lived in poverty and 
degradation, are crying for technical 
enlightenment by which they can lift 
themselves from misery, realize their 
dignity as men, and by so doing, add also 
to their spiritual stature.”’ 

Morris D. Hooven, outgoing president 
of EJC, acted as toastmaster at the“dinner. 
J. W. Barker, past-president of ASME, 
was introduced as incoming EJC presi- 
dent. 


international Relations 


Gail A. Hathaway of the U. S. Army 
Corps of Engineers was chairman of a 
panel discussion at the Friday morning 
session on ‘The Impact of the Engineer 
in International Relations.’ The panel 
was composed of Carl W. Flesher, direc- 
tor, Office of Industrial Resources, 
International Co-operation Administra- 
tion; James T. Duce, vice-president, 
Arabian American Oil Company; and 
C. P. Dunn, president, International 
Engineering Company, Inc. 

Mr. Flesher spoke of the part engineers 
will play in raising standards of living 
to create new purchasing power, and the 
ICA's work in encouraging private 
enterprise to take its valuable know-how 
into newly developing countries. 

Mr. Duce emphasized that although 
the whole physical world is the engineer's 
world, political complications hedge 
him about, and the present multiplica- 
tion of small nations is increasing the 
difficulties under which the engineer 
operates. The best physical solution 
has to be tailored to the political frame- 
work in which it will operate, and the 
engineer frequently has to assume the 
role of diplomat 

Mr. Dunn commented on the offensive- 
ness of the terms underprivileged and 
underdeveloped and the resentment of 
what has be called ‘‘great 
American know how," as well as Ameri- 
can salary scales. One foreign official 
told him, “‘We know you are teaching 
our people to live well, but don’t do it 
with our money.”’ 

The necessity for the engineer to 
assume the role of teacher in a country 
like prewar China with only 14 techni- 
cians to §00. million people is obvious 
Mr. Duce stated that Aramco has been 
particularly successful in this respect 
Company-trained Bedouin tribesmen 


come to 


often start their own businesses, and one 
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The nation’s first nuclear reactor simulator for training and research is shown in 


operation at the Virginia Polytechnic Institute atomic energy laboratory. 


John W. 


Whittemore, upper left, dean of engineering and architecture, and Thomas M. Hahn, 


Jr., right, hea 
engineer operates controls. 


of physics and nuclear engineering physics, observe as a graduate 
The simulator, developed by Leeds and Northrup 


Company, Philadelphia, Pa., consists of a control console, an electronic analog 


computer, and a model of a reactor core, foreground. 


By imitating precisely the 


behavior of an actual reactor, the simulator provides necessary experience in the 


operation of various type reactors. 


Simulators are expected to assume increasing 


importance in the over-all educational and training program to reduce the critical 
shortage of trained nuclear scientists and engineers. 


traince has become several times a 


millionaire 


Development, Engineers, and World 
Bank 


W. A. B. Iliff, vice-president of the 
International Bank for Reconstruction 
and Development, was the luncheon 
speaker. In explaining that ‘‘engincer- 
ing sRills and banking techniques have 
come to depend more and more upon one 
another,’’ he stated that although the 
World Bank has no part in the coritrac- 
tor's selection of engineers, the Bank is 
interested in the quality of the engincer- 
ing know-how and design that goes into 


the reseach and development of a project 

World Bank analyses of potential 
projects range ‘‘all the way from the 
very general to the very specific The 
Bank must determine if the project is the 
best solution to a particular problem 
and its relation to the country's economy 
Would hydro or thermal power, rail or 
highway transportation be preferable? 
Is the project too ambitious? ‘'Is 
the country cutting off its agricultural 
nose to save its industrial face?’ 

He concluded that finding ways to 
meet the challenge which the economic 
growth of these countries represents 
“is one of the most difficult tasks western 
leaders have ever faced.”’ 
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Man Counts... 


... Fingers to Computers 


Viewing the supervisory control of 
Univac, left to right, are L. R. Groves, 
vice-president, Sperry Rand; S. Wyman 
Rolph, president, The Franklin Insti- 
tute; oward Aiken, professor of 
applied mathematics, Harvard Univer- 
sity, and principal speaker at opening of 
the Univac Computing Center and a 

rmanent exhibit at the Institute show- 
ing “The Progress of Computation,” 
Jan. 22, 1957. Dr. Aiken said that 
“man is not obsolete’; however great 
these machines are, they are but the tools 
of man. From the earliest gropings of 
man to develop power, instruments, and 
tools to a combination of all of these 
to produce consumer goods, not one of 
these tools has ever been known to 
have one “idea.” 


Fountainhead, sculpture by Seymour 
Lipton, symbolizing human brain at 
wor 


Left to right: A. C. Carlton, director o1 
the Museum of The Franklin Institute; 
J. S. Burlew, executive vice-president of 
the Institute; Howard Aiken, professor 
of applied mathematics, Harvard Uni- 
versity; Lieut. Gen. L. R. Groves, vice- 

resident, Remington Rand; S. Wyman 

olph, president of the Institute; and 
the operator of the supervisory control of 
Univac watch an operation of the com- 
puter. Univac augments the service 
rendered in the field of computation by 
The Franklin Institute which already has 
in service the analog computer and the 
A-C Network Calculator. 
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to the International Business Machines exhibit 


of Numbers,” at the Museum of Science and nay. 
The 


Gatewa 
“Worl 
which recently was opened to the public in Chicago, III. 


Above: T. J. Watson, Jr., left, president of IBM, and Major 


resident "of the Museum of Science and Industry, 
at exhibit of various types of memory devices in the “World of 
Numbers,” IBM’s exhibit at the museum. By dramatizing the 
fascinating and active part of numbers in our ordinary daily 
lives as well as in complex business and scientific operations, 
the displays encourage the study of mathematics as a means 
of economic and technological progress for both the individual 
and the nation. 


L. R. Lohr, 


Marca, 1957 


exhibit employs more than 24 newly created, colorful displays 
to show the vital significance of mathematics in our modern 
world and the many rewarding careers open to mathematicians, 


Below; Dr. M. A. Woodbury, research professor of mathe- 
matics at New York University, reads a number from a display 
panel of the IBM 650 medium-sized “mechanical brain” that 
went into operation recently at the NYU College of E ngineer- 
ing. The $250,000 electronic computer is the first of its type 
to be placed in an educational institution in the New York area 
under a program whereby IBM contributes 60 per cent of the 
$4000 monthly rental fee. 
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of (ther Societies 


March 14-15 
JAS, flight propulsion meeting, Carter Hotel, 
Cleveland, Ohio 


March 20-22 

SAE, national production meeting and forum, 
Hotel Statler, Buffalo, N. Y 

March 23-28 

American Society of Tool Engineers, 25th 
annual meeting, Shamrock Hotel, Houston, 
Texas 

April 1-4 

American Association of Petroleum Geologists, 
Kiel Auditorium, St. Louis, Mo 


April 3-5 
American Rocket Society, spring mecting, 
Sheraton Park Hotel, Washington, D. C. 


April 8-10 

American Institute of Mining, Metallurgical 
and Petroleum Engineers, open hearth and 
blast furnace conference, Hotel William Penn, 


Pictsburgh, Pa 


April 8-12 

American Welding Society, annual national 
meeting and welding show with AIEE con- 
ference, Sheraton, Bellevue-Seratford and 
Benjamin Franklin Hotels, Philadelphia, Pa 


April 15-17 
American Society of Lubrication Engineers, 


annual meeting and exhibition, Sheraton 
Cadillac Hotel, Detroit, Mich 


(For ASME Coming Events, see page 319 


People 


Honors and Awards, Two former deans 
of the College of Engineering and 
Architecture at the Pennsylvania State 
University have been honored with the 
naming of two campus buildings. Main 
Engineering Building, constructed in 
1929, has been designated Sackett Build 
ing, honoring the late Rossrt L. Sack- 
wrt, Mem. ASME, while an engineering 
building to be constructed by the 
General State Authority, will be known 
as Hammond Building, honoring the 
late Harry P. Hammonp, Mem. ASME 


Harry F. Gucoennum, senior partner 
of Guggenheim Brothers, and Arr 
Commopors F. Ropwett Banks, director 
of the Bristol Acroplane Company, Lrtd., 
were named 1956 Honorary Fellows of 
the Institute of the Acronautical Sciences 
The honor is the highest that the Insti- 
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tute can bestow. Formal presentation 
was made at the IAS 25th annual meet- 
ing honors night dinner, January 28, in 
New York, N. Y. Also honored at the 
dinner were: Ross Gunn, director of 
physical research, U. S. Weather Bureau, 
Robert M. Losey Award; C. L. Jounson, 
vice-president —engineering and research, 
Lockheed Aircraft Corporation, Sylvanus 
A. Reed Award; G. F. June, director, 
Flight Control Engineering, Sperry Gyro- 
scope Company, Lawrence A. Sperry 
Award; and Ross McFarianp, associate 
professor of industrial hygiene, Harvard 
University, John J. Jeffries Award. 


Craupe E. mathematician, 
was the recipient of the 1956 Research 
Corporation Award. The award ac- 
knowledged his work on information 
theory, the basis of electronic computing 
machines, and his work on the theory of 
complex machines, the basis for the 
design of machines that control other 
machines. The award, consisting of 
$2500, a plaque, and a citation was pre- 
sented by J. W. Barker, past-president 
and Mem. ASME. Dr. Shannon, visit- 
ing professor of electrical communica- 
tions at the Massachusetts Insticute of 
Technology since January, 1956, has 
been a mathematical consultant to the 
research department of Bell Telephone 
Laboratories since 1941. 


New Officers. Warrer J. Barrerr, 
New Jersey Bell Telephone Company 
engineer, was nominated to be 1957 
1958 president of the American Institute 
of Electrical Engineers at the AIEE 
winter general meeting. Epwarp H 
ANSON, senior vice-president and direc- 
tor, Gibbs & Hill, Inc., New York, 
N. Y., has been elected president of the 
American Institute of Consulting Engi- 
neers 


Perer Simmons of the Dow Chemical 
Company was recently elected president 
of the Society of Plastics Engineers. 


Campus Appointments. Exnst 
has been appointed vice-president for 
research at the Polytechnic Institute of 
Brooklyn Harry S. Rogers, Mem 
ASME, president of the Institute, on 
announcing the appointment also said 
that the newly created post has been 
made necessary by the growth of research 
projects. These now represent annual 
expenditures of more than $2,250,000 at 
the Institute, he said. 


Nicnotas J. Horr, Mem. ASME, lead- 
ing researcher in aeronautical structures, 
has been appointed to the Stanford Uni- 
versity faculty. Presently professor and 
head of the acronautical-engineering de- 
partment of Polytechnic Institute of 
Brooklyn, he is past-chairman of the 


ASME Applied Mechanics Division. 
His Stanford appointment will be ef- 
fective with the start of the academic 
year, Sept. 1, 1957. 


Results of U. S. Govern- 
ment Research Available 
to Science and Industry 


Noncvassiriep results of the growing 
volume of Government-financed scientific 


“research, estimated at a $2.7 billion 


level for the current fiscal year, are 
being turned over to American science 
and industry in increasing quantity 
through the Office of Technical Services, 
U. S. Department of Commerce. 
Government research represents about 
half of the total research and development 
work of the nation, and many of the de- 
velopments achieved through this re- 
search have immediate application in in- 
dustrial plants and scientific laboratories. 
For this reason, OTS, operating under a 
special law passed by Congress in 1950, is 
responsible for collecting research reports 
from the Army, Navy, Air Force, Atomic 
Energy Commission, and other agencies, 
reproducing them, and selling them to 
the public at the cost of reproduction and 
handling. Last year approximately 
182,000 printed or microfilmed copies of 
such reports were sold 
In addition to research reports, OTS 
also publishes abstracts of Government- 
owned patents that are now free for use 
by private firms on a nonexclusive basis 
To keep science and industry advised 
of new material released through OTS, 
the office issues news releases to the trade, 
business, and technical press and pub- 
lishes two monthly periodicals. U. S 
Government Research Reports, a bibliog- 
raphy, describes 300 to 600 new reports 
in cach issue. Technical Reports News- 
letter reviews 15 to 20 of the most widely 
useable reports collected by OTS cach 
month. These publications may be 
ordered from Superintendent of Docu- 
ments, U. S. Government Printing Office, 
Washington 25, D. C., at $64 year for the 
USGRR and $1 a year for Technical Re- 
ports Newsletter. In addition, subject 
catalogs have been prepared in some 
fields, and a list of these Catalogs of 
Technical Reports is available from OTS 
The quantity of material available from 
OTS has increased rapidly in recent years, 
both because of expanded acquisition ef 
forts and because of the increasing volume 
of Government research to meet new 
technical requirements for the nation’s 
welfare. 
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Birmingham Section Host to 1957 ASME 


ASME News 


With Notes on Society Activities and Events 


Spring Meeting, April 5-10 


Student and Regional Administrative Meetings, technical 


Tue Birmingham Section of The 
American Society of Mechanical Engi- 
neers will be host during six days of 
ASME activity beginning with the 
Region IV Student Conference on April 
5 and followed by the Region IV Re- 
gional Administrative Conference and 
the 1957 Spring Meeting of the Society 
All three meetings will take place in the 
Dinkler-Tutwiler Hotel, Birmingham, 
Ala 

Vulcan, the deity of the forge, looks 
down from his pinnacle 180 feet above 
Red Mountain overlooking the prosper- 
ous valleys of the Birmingham area, and 
must be proud of the industry he sees 
there. He represents the wealth of iron 
ore to be found in the Birmingham hills. 
His name is part of many a commercial 
enterprise. 

Vulcan of mythology was no hand 
some Greek god; he was rather a squat, 
powerful, malformed dwarf, whose mas- 
sive shoulders and arms came from long 
hours at the forge, and was so sculptured 
by G. Moretti, the famed Italian sculp- 
tor 


Student Conference 


Two hundred and fifty students are 
expected to attend the Student Confer 
ence at which papers will be presented by 
speakers representing the thirteen stu- 
dent sections of the Region. After the 
presentation of papers Friday morning, 
two inspection trips are planned for the 
afternoon. One will be to the Norris 
yards of the Southern Railroad where the 
latest principles of remote controlled 
freight-car and train handling will be 
demonstrated, and a second trip will con- 
sist of plant visitations to the Chicago 
Bridge and Iron Company and the 
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sessions, and inspection trips included in full program 


American Cast Iron Pipe Company 
Friday's activities will conclude with a 
student dance at the Dinkler-Tutwiler 


Regional Administrative Conference 


On Saturday, the presentation of stu 
dent papers will continue and the Regional! 
Administrative Conference will convene 
The day’s activities will be highlighted 
by the Joint RAC-Student banquet at 
which ASME President W. F. Ryan will 
speak. The student-paper winner will 
be honored at this time. 

On Sunday, April 7, the Regional 
Administrative Conference will continue 
throughout the day. Registration for 
the Spring Meeting will commence Sun- 
day afternoon and will be followed by 
a get-acquainted social gathering spon 
sored by the Birmingham Section 


Featured Speakers 


In addition to the technical sessions to 
be presented at the Spring Meeting, the 
feature events include the traditional 
President's Luncheon on Monday, April 
8. President W. F. Ryan will address 
the luncheon on the subject of ‘‘Com- 
On Tuesday, April 9, 


sponsor a 


munications.”’ 
the Power Division will 
luncheon at which Shelton Fisher, pub- 
lisher of Power, will relate some of his 
experiences on his recent trip to the 
Soviet Union. The Banquet to be held 
Tuesday evening will feature James L 
Brakefield who will talk on the subject 
‘The Sixth Factor in American Business." 


Inspection Trips 


An interesting and extensive inspection 
trip program has been planned by the 


E. S. Newman, News Editor 


Vulcan, mythical god of the forge and 
symbol of Birmingham, Ala., stands high 
on a hilltop overlooking the city where 
the 1957 ASME Spring Meeting will be 
held, April 7-10, at the Dink 

wiler Hotel 


er-Tut- 
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Meeting of ASME 


Hawaii 
Steamship ‘‘Lurline."’ 


Birmingham Committee. On Monday, a 
trip will be conducted after the Presi- 
dent's Luncheon to the Gorgas Steam 
Plant of the Alabama Power Company. 
This plant, located on the Warrior River 
is interesting from several standpoints. 
This steam-power plant represents both 
the old and the new as far as stcam-power 
production is concerned. The plant is 
located in the Warrior Coal Fields and 
fuel is transported from the mine to the 
plant by conveyers. Here also is located 
the underground coal-gasification proj- 
ect being carried on by the Alabama 
Power Company in co-operation with 
the Bureau of Mines. Dinner will be 
served at Gorgas to the participants as 
a courtesy of the Alabama Power Com- 
pany. 

The second trip on Monday will be 
conducted in the evening and will be 
to the American Cast Iron Pipe Company. 
ACIPCo is a_ high-production pipe 
foundary producing pressure pipe by the 
sand-lined mold process which was 
developed by ACIPCo engineers. The 
night operations are quite spectacular 
and should be interesting to the women, 

Three trips are planned for Tuesday 
afternoon, April 9. One will be to the 
Tennessee Coal and Iron Division of 
U.S. Steel, Fairfield Works, where the 
complete manufacture of steel from the 
refining of finished steel products will be 
observed at close hand. Included in the 
tour will be blast furnaces, open-hearth 
furnaces, blooming mills, hot-strip mills, 
plate mills, structural mills, merchant 
mills, and the cotton-tie and hoop mills 
The steel industry in Birmingham is 
unique in that iron ore, metallurgical 
coal, and limestone are all available in 
the space of a few miles. 

A second trip on Tuesday to be offered 
will be to the Continental Gin Company 
where the operation of a complete cotton 
gin equipped with the latest machinery 
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ASME Tours in 1957 
To Puerto Rico—April 10th to 15th & 19th 


For information giving details of these trips 


Address: ASME Headquarters 
29 West 39th Street 
New York 18, N. Y. 


PUERTO RICO—The trip will originate at Birmingham, Ala., following the Spring 
Those who do not attend that meeting may leave from New York, 
N. Y., and the return may be made cither via Miami, Fla. or New York, N. Y. Provision 
is made for a brief visit to the Virgin Islands for those who can remain a few more days. 

HAWAII-—June 14 to 24 or 29, 1957—following the Semi-Annual Meeting at San 
Francisco, Calif. This trip includes four of the nine Islands, Oahu, Maui, Kauai, and 
The main party will fly to Hawaii via United Airlines and return via the Matson 


To Hawaii—June 14th to 24th 


will be demonstrated. The manufacture 
of automation machinery will also be 
observed. 

A third trip to Hayes Aircraft Com- 
pany has also been scheduled for Tuesday 
afternoon. This plant, established pri- 
marily as a modification center for the 
Air Force, has extended its activities to 
include the complete repair and overhaul 
of many types of military aircraft, and is 
engaged in the construction of refucling 
tankers, 


Redstone Arsenal 


The Spring Meeting will terminate 
with an all-day trip to the Redstone 
Arsenal located in Huntsville, Ala. In 
addition to the actual inspection of 
facilities at the Arsenal, those attending 
will be given a briefing on Army Bal- 
listic Missile Agency and the Ordnance 
Guided Missile School. The Arsenal's 
museum will be visited as well as rocket 
test firing on ballistic track and a display 
of the Nike and Corporal guided missiles. 
Luncheon will be served in the Officer's 
Club at the Arsenal 

In addition to the feature events which 
will be of interest to the women, a tour 
of Birmingham is planned for Tuesday, 
April 9. This tour will include a visit 
to historic Arlington, an ante bellum 
home, and will be followed by a lunch- 
con at Club" high atop Red 
Mountain overlooking Birmingham. 


Puerto Rico Trip 


A trip to Puerto Rico will originate at 
Birmingham following the Spring Mect- 
ing. Those who do not attend the meet- 
ing may leave from New York City and 
join the ASME trip and may return cither 
via Miami or New York. Provision will 
be made for a brief visit to the Virgin 
Islands for those who can remain a few 


more days. Full particulars may be 
obtained by writing ASME Head- 
quarters, 29 West 39th Street, New York 
18, N. Y. 


Technical Program 


The tentative technical program fol- 
lows: 


MONDAY, APRIL 8 
8:00 a.m. 


Registration 
9:30 a.m. 
Production Engineering (1)— 
Management 


Newest Techniques in Managing Maintenance’ 
Compegens Fa e Analysis for Maintenance, 
by J. Laux, E. 1. du Pont de Nemours & Co, 
Inc. (Paper No. 57-—-S-12) 
9:30 a.m. 

Fuels (1)—Power (1) 
Station-D Considerations in Evaluating 
Selection of Fuels! 
Pulp and ree Trends Toward Integrat- 
ing Power and Bark-Burning Boilers‘ 
9:30 a.m. 

Materials Handling (1) 


Log Handling in Pulp and Paper Mills’ 


1 Paper not available—see box below 


Orders for Technical Papers 


On y copies of numbered ASME papers 
will be available. Some of these 
papers may not be available in time to 
permit your receiving them in advance 
of the meeting. Your order will be 
mailed only when the complete order 
| can be filled unless you request that all 
| papers available ten days before the 
meeting be mailed at that time. Please 
order only by paper number; otherwise 
the order will be returned. The final 
listing of available technical papers 
will be found in the issue of Mecnant- 
cat ENGINEERING Containing an account 
of the meeting 

Copies of ASME papers may be 
| obtained by writing to the ASME Order 
| Department, 29 West 39th Street, New 

York 18, N. Y. Papers are priced at 
| 25 cents cach to members; 50 cents to 

nonmembers. Payment may be made 
by check, U. S. Postage stamps, free 
coupons, or coupons which may be 
purchased from the Society. The cou- 
pons in lots of ten, are $2 for members, 
$4 for nonmembers. 

Copies of unnumbered papers, listed in 
the program, are not available because 
the review of these manuscripts had 
| not been completed when the program | 
| went to press. The author's name and 
paper number will appear with paper | 
title in the final program (final pro- 
gram available only at mecting) as well 
as in the issue of Macnanicat 
ING Containing an account of the meet- 
ing, if the paper has been recommended 
for publication in pamphlet form. 
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Registration Schedule 
Sunday, April 7, 2:00 p.m. to 5:00 p.m 


Monday, April 8, 8:00 a.m. to 7:30 
p-m. 
| Tuesday, April 9, 8:00 a.m. to 3:00 
p-m. 
Wednesday, April 10, 8:00 a.m. to 
| 10:00 a.m. 


Automated Materials Handling in Appliance Fac- 
tories! 
12:15 p.m. 

President's Luncheon 


Presider: James H Sams, Vice-President, Region 
IV; Clemson Agricultural College 


Speaker: William F. Ryan, ASME President 
Subject: Communications 
2:30 p.m. 


Education—Junior (1) 


Panel Discussion: “Engineering Education 
for the Modern World” 

Nathan W. Dougherty, University of Tennessee 

and ARO, Inc 

John H. Frye, Jr., 

tory 

Eugene Miller, Redstone Arsenal 


Oak Ridge National Labora 


2:30 p.m. 

Materials Handling (II) 
Tomorrow is Here Today! (Paper to be supple 
mented by British film, “‘Conveyers as Your 
Servants’) 

Cost Control Can Be the Answer for Materials- 
Handling Problems’ 

Charts and Graphs That Help Solve Materials- 
Handling Problems’ 

The Fork-Trucks Place in the Materials-Han- 
dling Picture’ 


7:30 p.m. 
Junior (11) 
Panel Discussion: “What Can the Young 
Engineer Do to Develop Professionally?” 


The Engineer's Professional Develop- 
ment in the Training Program of the Large 
Corporation: Lonnie White, Jr., U. S. Steel 
Corp 


The Young Engineer’s Development in a Smal! 
Company: William B. Speir, Rust Engineering 
Co 

Can the Technical Societies Hel 
Engineer?: Erskine Vandegrifi, Jr., 
Cast Iron Pipe Co 

Registering as a Professional Engineer: Andrew 
H. Payne, Jr., consulting engineer, Birmingham, 
Ala 

The Engineer's Place in Management: John W 


the Young 
American 


Little, Goslin-Birmingham Manufacturing Co., 
Ine 
TUESDAY, APRIL 9 
8:00 a.m. 
Registration 
9:30 a.m. 


Machine Design (1) 

A Simple Formula for Determining the Position 
of Maximum Slider Velocity in a Slider-Crank 
Mechanism, by Ching-U Ip and >. Price, 
Michigan State University (Paper No. 57—S-8) 
Undercutting of Spur Gear Teeth, by GH. Mar 
tin, Michigan State University (Paper No 
57—S-3) 

Techniques of Drawing in the Third Dimension, 
by David Gordon, mechanical draftsman, Bridge- 
port, Conn. (Paper No. 57—S-5) 


9:30 a.m. 


Power (II)—Fuels (II) 


A Practical Approach to the Allocation of Heat in 
an Industrial Power Plant, by J artin, 
Beaunit Mills, Inc. (Paper No. 57-—-S-10) 


‘Paper not available—see box on page 306 
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Techniques of Incremental Load- 
ng‘ 


Power in the Paper Industry’ 


Economic Load Allocation Using the ‘‘Early 
Bird'’ Incremental Cost of Power Delivered 
Computer’ 


9:30 a.m. 

Production Engineering (II) 
Production Engineering of Large Liquid-Fuel 
Rocket Engines, by AK. K. Dannenberg, Army 
Ballistic Missile Agency (Paper No. 57-—-S-11) 
Production Engineering of Solid-Fuel Rocket 
Motors, by E. C. Roberts, A. L. Couch, Jr, and 
R. D. Walker, Redstone Arsenal (Paper No 


57—S-4) 
12:15 p.m. 
Power Luncheon 
Presider James M. Todd, Past. President, 
ASME, Design Engineers Associated, formerly, 


James M. Todd & Associates 
Introduction of Speaker: E. E. Williams, Duke 
Power Co 


Speaker: Shelton Fisher, McGraw-Hill Publish 
ing Co 

Subject: Soviet Power System —-1957 

2:30 p.m. 


Metals Engineering 
The Back Extrusion of Heavy-Walled Zircaloy-2 
Cups’ 
True 
Alloy’ 


Stress-Strain Properties of Zirconium 


Tests on Aluminum Mock-Ups of Zircaloy Pres- 
sure Vessels! 


2:30 p.m. 

Machine Design (11) 
Design of Warped Buckets for Optimum Effi- 
ciency, by Wo H. Wiebe, De Laval Steam Turbine 
Co. (Paper No. 57--S-1) 
Development of the Natco Feed Rate Indicator, 
by R.A. Schafer and VE Tice, National Auto 
matic Tool Co, Inc (Paper No. 57-—-5S-6) 


2:30 p.m. 

Heat Transfer—Power (III) 
Free Convection From Heated Surfaces 
Laminar-Boundary Layers, by Joseph Rutkowski, 
Wayne State University (Paper No. 57--S-7) 
A Simplified Method for the Study of Two- 
Dimensional Transient Heat Flow Using Resist- 
ance Paper, by A. V. Clark, US. Naval Research 
Laboratory (Paper No. 57-—5S-9) 
Promotion of Dropwise Condensation of Several 
Pure Organic Vapors, by R Bobco and A 


Gosman, Northrop Aircraft, Inc. (Paper No 
57—S-2) 
7:00 p.m. 

Banquet 


Stephen D Moxley, American 


Birmingham, Ala 


Toastmaster 
Cast Iron Pipe Co., 


Speaker: J. L. Brakefield, Liberty National Life 
Insurance Co., Birmingham, Ala 

Subject The Sixth Factor in American Busi- 
ness 


Industry at night in Birmingham, one of the few spots in the world where the basic 
materials of steelmaking—iron ore, limestone, and coal—are found in abundance 


in a single area 


307 


1957 Technology Executives Conference 
Convenes at Arden House 


Research, Publications, Meetings, and 
Professional Divisions Problems Aired 


Tue 1957 ASME Technology Execu- 
tives Conference got under way at 6:00 
p.m., Sunday, January 6, at Arden House, 
Harriman, N. Y. Before adjournment 
at 3:00 p.m. January 8, some 75 repre 
sentatives of various Divisions of the 
Society took part in a program of lec 
tures, discussions, informal gatherings, 
and highly-organized “brainstorming” 
sessions, all designed to acquaint new 
officers with the technological opera- 
tions of the Society, and to improve 
those operations 

Arden House, which housed the con 
ference for the first time, is the 96-room 
main building of what was once a 430- 
square mile estate of the Harriman 
family, located 48 miles north of Man- 
hattan. Some 1500 feet above sea level, 
it commands a view of the lesser peaks 
of the Ramapo Mountains, The house 
was donated to Columbia University in 
1950 by W. Averell Harriman, now 
Governor of the State of New York, and 
is operated by Columbia for educational 
programs and conferences 

After a predinner get-together on Sun 
day evening, members attended a Koda- 
chrome presentation by Robert H. Bacon, 
1957 chairman of the Board of Tech- 
nology, covering his travels in Europe 
during the 1956 World Power Confer 
ence in Vienna and the 100th Anniversary 
Meeting of Verein deutscher Ingenicure 
in Dusseldorf. 

First item on Monday's agenda, fol 
lowing a call to order by Mr. Bacon and 
a welcome by ASME President William 
F. Ryan, was a talk by Allen W. Thorson 
who reviewed the history of TEC Con 
ferences and outlined the remainder of 
the program. He also noted the forma 
tion of a Technical Development Com- 
mittee during 1956 whose objective is to 
survey current and plan future ASME 
technical activities, He also reported 
the establishment of a Solar Energy 
Application Committee which he cited 
as an example of changes needed to keep 
up with tcehnical advances 


Research 


Thorson, Everett M 


Following Mr 
the Research 


Barber, chairman of 
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Executive Committee spoke on current 
and projected research activities of the 
Society. Currently, 19 Research Com- 
mittees, with 675 members spend some 
$250,000 per year in various fields. 
Despite some good results, over-all opera- 
tion is disappointing, Mr. Barber said, 
which, he added, points up the need for 
improvement, particularly in the areas of 
communications and administrative pro- 
cedures 

To improve communications he called 
for an annual report on research in which 
individual research committees would 
outline their work and report on progress 
each year. Copies would be available to 
the Board on Technology, the Council, 
and interested ASME members. Supple 
menting the annual report Mr. Barber 
proposed regular meetings of the Re- 
search Planning Committee at which re 
search committees would review current 
efforts 

As a step toward clarification of ad- 
ministrative procedures, Mr. Barber 
proposed preparation of a set of ‘Rules of 
Administration’’ which would be availa- 
ble to all concerned. Need for such a 
set of rules, available for easy reference, 
is emphasized by the fact that ASME 


research activities are administered by 
committees of volunteers whose member- 
ship is subject to turnover. 

Other problems discussed by Mr. Bar- 
ber in his talk and response to ques. ions 
from the floor include: The need to speed 
the operation of research committees; 
establishment of some difference in no- 
menclature to distinguish between com- 
mittees actively conducting research proj- 
ects and those engaged in editing and 
compiling reports of previous research; 
the desirability of extending interest in 
research to the division and section level; 
and the need for wider recognition of the 
advantages which ASME sponsorship of 
research can bring 


Publications 


A review of the activities and prob- 
lems of the Publications Committee by 
William E. Reaser centered on proce- 
dures for reviewing and publishing papers 
and the influence of these procedures on 
establishment of deadline dates. There 
was further discussion of need for co- 
ordinating publications and mecting 
activities including efforts to encourage 
Divisions to sponsor joint technical ses- 


View in one of the Arden House meeting rooms finds TEC audience listening 


attentively to presentations 


MECHANICAL ENGINEERING 


Q 
| 
|_| 


sions at national mectings of the Society. 


Meetings 


Discussions of meetings procedures con- 
tinued under the chairmanship of Charles 
W. Parsons, chairman of the Meetings 
Committee. A show of hands indicated 
that the consensus of members present 
was that the Society would benefit by 
increased emphasis on Division Confer- 
ences with, perhaps, a reduction in em- 
phasis on, or elimination of, Spring and 
Fall Meetings 


“Brainstorming” 


On Monday afternoon members as 
sembled in a group, preliminary to ses 
sions of ‘‘brainstorming,’ defined as a 
“method encouraging informal, unre- 
stricted production of ideas by groups.” 

After an introduction to the techniques 
of brainstorming, by T. A. Marshall, Jr., 
assistant secretary ASME, the group 
divided into five panels to consider prob 
lems faced by Divisions in organizing 
their conferences 

Ideas produced by cach of the panels 
were later evaluated by another panel and 
reported to the group. A check list of 
the resulting suggestions will be made 
available to Division officers 

The evening session was devoted to a 
talk, ‘‘The Shape of Things to Come,”’ 
by Joseph L. Kopf 


Division Conferences 


Under the chairmanship of Donald H 


Cornell of the Professional Divisions 


R. H. Bacon opens fourth Technology 
Executives Conference at Arden House 


Standing Committee there followed a re- 
view of some of the techniques and pro- 
cedures successfully used by Divisions in 
the past 

Items covered included the use, by Oil 
and Gas Power Division, of a five-man 
executive committee working with a 28- 
man associate committee in order to dis- 
tribute work among more members and 
develop a supply of executive committee 
personnel; a dual system used by Rubber 
and Plastics Division to cope with the 
divergent interests of its members; meth- 
ods of securing, improving, and main- 
taining mailing lists, both through use 


T. A. Marshall, Jr., /eft, with Prof. R. G. Folsom assisting, lays down rules for “brain- 


storming” sessions 
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ASME President W. F. Ryan welcomes 
group to meeting on Monday morning 


of headquarters lists and with the co- 
operation of outside agencies 

There was further discussion of the 
methods used to select articles for pub- 
lication by the Society and of procedures 
used to keep authors informed of the 
status of their papers, 


National Meeting Alterations 
Discussed 


First item on Tuesday's agenda was a 
proposal by the 1956 ASME President 
Joseph W. Barker which called for altera- 
tion of the current system of national 
meetings in two major respects; climina 
tion of Spring and Fall Meetings, thereby 
permitting the expenditure of more time 
and effort on Division Conferences, and 
limitation of papers at Annual and Semi 
Annual Meetings to outstanding ones 
previously presented at Division Con 
ferences 

Such an 
noted, would permit reduction of the 
number of simultaneous sessions at na 
tional meetings, encourage attendance by 
members at sessions sponsored by Divi 
sions other than their own, and en 
courage presentation of Major papers at 
Division Conferences 

Subsequent discussion 
methods of improving the quality of 
papers at Division Conferences and of 
making more efficient the efforts of Di 
visions to improve and expand their 


arrangement, Dr. Barker 


centered on 


operations 

There was a further review of the pro- 
cedures governing selection of papers for 
publication by the Society and notifica- 
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Current and projected ASME research W.E. Reaser reviews activities and prob- 


History of TEC Conference and outline L i 
activities are presented by E. M. Barber lems of the Publications Committee 


of program is given by A. W. Thorson 


Discussions of —? procedures are 
‘a 


spearheaded by C. W. 


rsons 


tion of authors as to whether their papers 
are to be published or not 


Meeting Plans 


Final session of the Conference was 
devoted to review of 1957 ASME meet- 
ings plats 

D. W. MacDougall, ASME mectings 
manager, reported that a program-plan- 
ning report would be issued shortly. It 
was urged that all program planning 
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D. H. Cornell presents problems o’ 
running Division Conferences 


groups make use of the report to help 
schedule as many joint conferences as 
possible. 

Services which can be supplied by head- 
quarters to assist in the operation of con- 
ferences were reviewed in detail 

There was a further discussion con- 
cerning publication of papers presented 
before Section and Division Meetings, 
and of procedures to be followed by Di- 
visions which wish to arrange co-spon- 
sorship of a national meeting session. 


Past-President J. W. Barker proposes 
altering current system of meetings 


Engineering-Management 
Controls—Topic of ASME 
Management Conference 


Prans have been completed for the 
ASME Management Division Conference 
to be held in the Penn-Sheraton Hotel, 
Pittsburgh, Pa. on March 27 and 28. 
The conference is sponsored both by 
ASME and American Institute of Electri- 
cal Engineers. 


MECHANICAL ENGINEERING 


The subject for this two-day conference 
will be ‘‘Engineering-Manpower Con- 
trols.”’ 

J. A. Hutcheson, vice-president of 
engineering and research, Westinghouse 
Electric Corporation, Pittsburgh, Pa. 
will address the members at luncheon on 
the first day of the conference. He has 
chosen as his topic ‘‘A Look Into the 
Future of Engineering."’ Dr. Hutcheson 
will attempt to predict some of the 
changes that will occur in engineering, 
using the year 2000 as a point of reference 
He will show how the technical content 
of the over-all task of supplying ma- 
terials and goods is increasing steadily 
Dr. Hutcheson holds that the engineer 
of the future must be prepared to cope 
with increasingly difficult tasks 

Highlighting the conference will be 
the banquet on the evening of March 27 
when President Ryan will address the 
members 

The conference will be concluded with 
afternoon sessions on March 28 following 
a luncheon at which H. Thomas Hallo- 
well, Jr., president, Standard Pressed 
Steel Car Company, will speak on 
““Standardization—An Aid to Manage- 
ment Control.”’ 


Unclassified Engineering 
Materials Lists Available 


Tue AEC announced the publication of 
its first Unclassified Engineering Materials 
List (TID-4100). This list describes the 
engineering materials which have been 
received and cataloged, and which are 
available from the Technical Information 
Service Extension. The loose-leaf form 
of the list is intended to facilitate in- 
clusion of supplements that will be issued 
from time to time as new materials are 
received and cataloged. 

The introduction to this publication 
provides information on the organization 
and contents of the list and furnishes 
procedures for ordering drawings and 
related materials. 

The Technical Information 
Extension is currently receiving addi- 
tional unclassified engineering drawings 
and related materials from AEC sites 
These will be cataloged and announced 
in future issues of the Unclassified Engi- 
neering Materials Lists. However, ac- 
cess permit holders should feel free to 
contact TISE on the availability of ma 
terials not appearing in the lists. If the 
materials desired are not already in the 
files of TISE, every effort will be made to 
obtain them from the originating AEC 
installation and to supply prints to the 


Service 
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requester. Inquiries regarding the availa- 
bility of engineering materials should 
be addressed to: U. S. Atomic Energy 
Commission, Technical Information 
Service Extension, P. O. Box 62, Oak 
Ridge, Tennessee, for the attention 


of-the Engineering Materials Section. 

An announcement will likewise be 
published regarding the availability of 
classified engineering materials as they 
are made available to the Technical In- 
formation Service Extension 


1957 American Power Conference Pro- 
gram Shows ASME in Large Role 


Tue American Power Conference, spon- 
sored by Illinois Institute of Technology 
in co-operation with 14 universities and 
nine local and national engineering socic- 
tics, of which The American Society of 
Mechanical Engineers is one, will be held 
on March 27-29, 1957, at the Sherman 
Hotel in Chicago, Ill. 

The purpose of the conference is to pro- 
vide a forum for the exchange of informa- 
tion in the fields of power generation, 
transmission, distribution, and utiliza- 
tion. The future of the coal industry 
also will receive attention at the three- 
day meeting. Another feature of the 
program includes a forum on trends in 
employment conditions for engineers 
sponsored by the Engineers Joint Council. 

Registration and other information 
may be obtained from Dr. E. R. White- 
head, Secretary, American Power Con- 
ference, Illinois Institute of Technology, 
Chicago 16, Ill. 

Sessions of particular interest to me- 
chanical engineers have been selected 
from the preliminary program and are as 
follows: 


WEDNESDAY, MARCH 27 


9:00 a.m. Mezzanine Floor 
Registration 
10:00 a.m. Grand Ballroom 
Opening Meeting 
Chairman: Allen Van Wyck, president, Illinois 


Power Co., Decatur, Ill 

Co-Chairman: W. A. Lewis, professor of electri- 
cal engineering, Illinois Institute of Technology, 
Chicago, Ill 
Invocation The 
Chaplain, Illinois 
Chicago, Ill 
Similarities in the Technical Features of Nuclear 
Power Development in the United States and 


Lawrence, 
Technology, 


Reverend leer G 
Institute of 


Other Countries, by Walter Zinn, president, 
General Nuclear Engineering Corp, Dunedin, 
Fla 

12:15 p.m. Bernard Shaw Room 


American Power Conference Luncheon 
Sponsored by The American Society of Mechani- 
cal Engineers 

Chairman: RS. Stover, Vice-President, Region 
VI, ASME, Marshalltown, lowa 

Co-Chairman: W. H. Pletta, chairman, Chicago 
Section, ASME 

Speaker: DS. Kennedy, president, Edison Elec 
tric Institute; president, Oklahoma Gas and Elec- 
tric Co 


2:00 p.m. Grand Ballroom 
Central-Station Steam Generators 


Chairman HL. Solberg, head, School of Me 
chanical Engineering, Purdue University 
Co-Chairman: J T. Anderson, associate profes 
sor of mechanical engineering, Michigan State 
University 

The Economic Effects of Steam Preheating Com- 
bustion Air on Air Heater and Economizer Sur- 
faces, by W. F. Portsline, Foster Wheeler Corp , 
New York, N. ¥ 

Incorporating the Heat From the Stack Gases 
Into the Supercritical Heat Cycle at Eddystone 
Station, by 8S Arnow, Philadelphia Electric 
Company, Philadelphia, Pa 

Operating Experiences With Twin Furnace 
Boilers, by FE. M. Powell, Combustion Engineer 
ing, Inc., New York, N 

Advances in the Field of Large Steam Generators, 


by D Wilson, The Babcock and Wilcox Co.. 
New York 
2:00 p.m. Assembly Room 


Water Technology I 
Chairman: J FPF. Wilkes, director, Research 
Development, Dearborn Chemical Co., Chicago, 


Co Chairman M. B. Golber, head power plant 
engineer, Armour and Co., Chicago, 

An Application of Hot Lime Zeolite to Moderate 
Wich Pressure Boiler Operations, by Hen Varon 
Richfield Oi! Company, Los Angeles, Calif, and 
S. B. Applebaum, Cochrane Corporation, Phila 
delphia, Pa 

Operation of a Large Hot Lime Zeolite System for 
High-Pressure Boilers, by / Eo Hardin and Glenn 
Hull, Standard Oil Company of Indiana, Whiting, 
Ind 

A Survey of Operating Plants, 
Successful Operation, A ie 
change Division, National 
Chicago, I) 


Problems, and 
Wirth, lon Ex 
Aluminate Corp, 


Crystal Room 


Space Heating 
Chairman: J. /. Vellott, executive director, Asso 
ciation for Applied Solar Energy, Phoenix, Ariz 
Co-Chairman Gil Preyder, engineer, Common 
wealth Edison Co, Chicago, ill 
The Place of the Heat Pump and Solar Energy in 
Space Conditioning, by KR. ©. Jordan, University 
of 
Electric Heating in the Tennessee Valley A 
Pattern for the Future, by W R New, Tennessee 
Valley Authority, Knoxville, Tenn 
Air Conditioning With the Compound Heat Pome 
by Sidney Miner, York Corporation, Chicago, Il, 


2:00 p.m. 


Bernard Shaw Room 


Evening Forum 

A forum devoted to the subject of Trends in 
Employment Conditions for Engineers will be 
sponsored by the Engineers Joint Council and 
will be composed of a number of cunjantine 
industrialists and engineers who are cognizant o' 
the situation throughout the United States. All 
are invited to attend and to participate in the 
informal discussion which will follow the introduc 
tory remarks 


8:00 p.m. 


THURSDAY, MARCH 28 
Grand Ballroom 


Steam Turbines 
Chairman: Murray Joslyn, vice president, Com 
monwealth Edison Co , Chicago, Ill 
Co-Chairman R Clay Porter, professor of me- 
chanical engineering, University of Michigan 
Economics of Higher Pressures and Tempera- 


9:00 a.m. 
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tures for Steam Turbines in Industry, by 4 M 
Patierson and W Wilson, General Hlectric Co, 
Schenectady, NY 

The Eddystone Superpreseure Turbine, by C ¢ 

Franck, Westinghouse Electric Corp Phila 
deiphia, Pa 

Advances in the Field of Large Steam Turbines, 
by ©. D Wilson, Allis Chalmers Manufacturing 
Co, Milwaukee, Wis 


9:00 a.m. Assembly Room 


Water Technology Il 
Chairman S F. Whirl, chairman, Executive 
Committee Engineers Society of Western 
Pennsylvania, and Chemical Operating Engineer, 
Duquesne Light Company, Pittsburgh, Pa 
Co Chairman 7. J. Hodan, manager, Water 
Treatment Division, Allis Chalmers Manufactur 
ing Co, Milwaukee, Wis 
The Oxygen Hydrazine Reaction in Boiler Feed- 
water, by N. L. Dickenson and 1 Felgar, The 
Babeock and Wilcox Center 
Alliance, Ohio 
Recent Application Results of the Hydrazine- 
Sodium Sulphite Combination, by Robert Hess, 


Co Research 


Connecticut Light and Power Co, Hartford, 
Conn 

Three Years’ Experience With Hydrazine, by 
M D Baker, West Penn Power Co, Springdale 
Pa 


Prepared discussions. 


9:09 a.m. Louis XVI Room 
Hydroelectric Power Development 


Chairman A J Ackerman. consulting engineer 
Madison. Wis 
Co-Chairman Du 
mechanical engineering 
lowa City, lowa 
Integration of Hydroelectric and Steam Power on 


Madson, department of 
State University of lowa 


the Pacific Gas and Electric System, hy Walter 
Dreyer, Pacifie Gas and Hlectrie Co, San Fran 
ciseo, Calif 


Generation for the TVA 
Monroe, Tennessee Valley 
Tenn 


Economics of Power 
System, hy 
Authority, Knoxville 


12:15 p.m. Bernard Shaw Room 


American Power Conference Luncheon 


Sponsored by the American Institute of Electrical 
Kngineers 
Chairman 
Inetitute of Electrical 
College, Ames, lowa 


American 
lowa State 


Coover, president 


Engineers, 


Whitehead, chairman, 
and head, department of 


Co-Chairman R 
Chicago Section, AINE 


electrical engineering, Ilinois Institute of Tech 
nology, Chicago, Ill 
Speaker The Honorable Fred G. Aandahl 


Assistant Secretary of the Interior, United States 
Department of the Interior, Washington, D.C 


2:00 p.m. Assembly Room 


Water Technology II 
Chairman MD Baker, first vice-chairman 
loint Research Committee and chief chemist 
West Penn Power Co, Springdale, Pa 
Selden K Adkins, manager 
National Aluminate Corp 


Co Chairman 
Consulting Service 
Chicago, Il 
Report of Joint Research Conmittee, hy P B 
Place, chairman, Joint Research Committee, West 
Penn Power Co , Springdale, Pa 
Counterflow Regeneration of 
Caskey, Water 
Rockford, Il 

Anion Exchange Subfill as a Factor in Rinse Re- 


Deionizers, by 
Treatment Co 


ulrements of Demineralizers, by Doorin 
H Duff, Levendusky, and Lane. Graver 
Water Conditioning Co, New Vork 


2:00 p.m. Crystal Room 
Fuels 


McC abe 
Washington 


Chairman Louis ¢ president, Re 
sources Research, Inc 

Martin Elliott, director, Institute 
Illinois Institute of Tech 


Co Chairman 
of Gas Technology 
nology, Chicago 

Program to be Announced 


5:30 p.m, Assembly Room 
Water Technology IV 

Chairman wil Jackson, chairman, Power 

Stations Chemistry Subcommittee of Prime 


Chemical 
and Gas 


Movers Committee, EE I, and 
Division Chief, Public Service Electric 
Maplewood, 

Co Chairman W R 
Commonwealth Edison Co 


Co 
Homan, chief chemist, 


Chicago, Ill 
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Aluminous Condenser Tubes Report ona Plant 
Installation, by W. A. Pollack, Wisconsin Electric 
Power Co, Milwaukee, Wis 

Prepared Discussions: RK A. Wilson, Allis-Chal 
mers Manufacturing Co., Milwaukee, Wis, and 
Ellis Verink, Aluminum Company of America, 
New Kensington, Pa 

Method of Measurement and Recordin 
Concentrations of Cuyqee Dissolved in 


of Small 
ater, by 


MW Greene and R Negus. Arnold O. Beck 

man, Inc, South Pasadena, Calif 

6:45 p.m. Grand Ballroom 
All Engineers Dinner 

Presiding: John W. Evers, president, Common 


wealth Edison Co, Chicago, Il! 


Entertainment Soutn Works Male Chorus of 


United States Steel Corporation. Harry S| Walch 
director, Isabel N. Ebert, accompanist 
Speaker Gwilym A. Price, president, Westing 


house Electric Corp , Pittsburgh, Pa 


FRIDAY, MARCH 29 

9:00 a.m. . 
Gas Turbines 

Chairman Peter R. Broadley, director, Locomo 
tive Development Committee, Bituminous Coal 
Research, Inc, Dunkirk, N.Y 
Co-Chairman Warren Ibele, department of 
mechanical engineering, University of Minnesota 
An Operator's Evaluation of the Versatile Gas 
Turbine, by G H. Krap/, United States Steel 
Corp , Chicago, Ill 
The Mene Grande Gas Turbine Plant, by T J 
Puts, Westinghouse Nlectric Corp , South Phila 
delphia, Pa 
Design and Characteristics of a Combined Gas 
and Steam Cycle for a 40,000-Kw Unit, by A R 
LeBailly, and L. Skog, Jr, Sargent & Lundy, 
Engineers, Chicago, Il 
of Small 


Grand Ballroom 


Supercharged Plants, by 


Richardson, General Electric Company 
Mass and L. Damin, Foster Wheeler 
Corp, New York, 
9:00 a.m. Louis XVI Room 


Condenser and Feedwater Circuit 
Chairman: M_ P Cleghorn, professor of mechani 
cal engineering, lowa State College, Ames, lowa 
Roy Sahlstrom, FPaville LeVally 
Chicago, Ill 
Developments Covering Welding of Nonferrous 
Tubes in Steam Surface Contensers. A 
Wilson, Allis Chalmers Manufacturing Co 
Fundamental Need for Welding Nonferrous 
Tubes Into Feed Water Heaters, by | Worn 
The Lummus Company, New York, N.Y 
Progress Report on High-Speed Boiler-Feed 
Pumps, by / Karassik and T W. Edwards 
Harrison Division, Worthington Corp , Harrison, 
N 


Co-Chairman 
Corp 


Boiler Feed Pumps for Supercritical Power Plants, 


by Hans Hornshuch, Ingersoll Rand Co, Phil 
lipsburg, N 
10:30 a.m. Louis XVI Room 


Digital Computers for Mechanical 
Problems 


Chairman: Gerald 
Production and Distribution 
St. Louis, Mo 

Co Chairman Reno © King, associate professor 
of mechanical engineering, New York University 
The Use of Digital Comeueue for Piping Flexi- 
bility Calculations, by 7 olfatand K E. Knapp, 
Sargent & Lundy Chicago, Il 
Generalized Heat-Balance Computation on the 
BM 650 EDPM, by R K Large. Detroit Edison 
Mich and FE General 
Schenectady, N 


Williamson, vice president, 
Union Electric Co, 


Engineers 


Co, Detroit 


Gerngross 
Klectrie Co j 


12:15 p.m. Bernard Shaw Room 
American Power Conference Luncheon 
Sponsored by the Western Society of Engineers 


Chairman: George L. Jackson, president, Western 
Society of Engineers, Chicago, Ill 


Co-Chairman Harold B_ Gotaas, dean of the 
Technological Institute, Northwestern Univer 
sity, Evanston, Ill 

Speaker Gordon M. Freeman, International 


President, International Brotherhood of Electrical 
Workers, Washington, D 


Grand Ballroom 


Nuclear Energy 


Chairman Richard F. Humphreys, assistant 
director, Armour Research Foundation, Chicago, 
it 


2:00 p.m. 


Co-Chairman A. H. Barnes, director, reactor 
engineering, Argonne National Laboratory, Le 
mont, Ill 

Inter-American Progress 
Nuclear Power, by FP. Priend and L. PF 
Reiche, Ebaseco Services Inc , New York, N. ¥ 
Significant Developments in Large Boiling- Water 
Reactor Plants, by R. C. Freeman, General Elec- 


tric Co., San Jose, Calif 

Plant Design and Operating Problems of the 
Pennsylvania Advance Reactor, by W FE. John 
son, Pennsylvania Advance Reactor Project 
Pittsburgh, Pa 

A New Approach to the Design of Containment 
Shells for Atomic Power Plants, by A// Kolflat 
and W. A. Chittenden, Sargent & Lundy, Engi- 
neers, Chicago, Ill 


Toward Beonemic 


2:00 p.m. ° Louis XVI Room 
Industrial Power Plants 
Chairman P.G. Feeley, research and de- 
velopment department Olin Mathieson Chemical 

Corp., New York 

Co-Chairman: ( aster R_ Earle, executive editor, 
Power Engineering, Chicago, I) 

A New Combined Steam-Gas Turbine Industria!- 
Power Plant, by W. B Wilson, General Electric 
Co, Schenectady, N , 
Distribution of Steam and Electrical Power Costs 
in an Industrial Plant, by 1 P Kallen, associate 
editor, Power, New York, N. Y 

Incremental Efficiency Testing of Industrial 
Turbine Generators to Determine Steam Rates 
and Valve Points, by GL. Decker, Dow Chemical 
Co, Midland Mic h 

Economic Dispatching of Industrial Turbine 
Generators by Valve Points Using a Digital 
Computer, by A. D Brooks, Dow Chemical Co, 
Midland, Mich 


2:00 p.m. Crystal Room 
Symposium on Computers and Network 
Analyzers 

Garbarino, assistant chairman 
research department, 
Chicago, Il 
Co-Chairman James E. Van Ness, associate 
professor of electrical engineering, Northwestern 
University, Evanston, Il 

Application and Technical Uses of Digital Com- 
puters, by 1. W. Swanson, Arthur Andersen and 
Co, Chicago, Il 

The Role of an Independent Computational Facility 
in Power-Systems Engineering, by Wise, 
Armour Research Foundation, Chicago, Ill 
Potential Computer Applications in a Power Com- 
any, by L. E Jensen, T. W. Schroeder, and G. P 
Vilson, INinois Power Co., Decatur, Ill 

Relation of Digital and Analog Computers in the 
Solution of Power-Systems Problems, by D 
Breedon and R W. Ferguson, Westinghouse Elec 
tric Corp , East Pittsburgh, Pa 


Chairman: HL 
electrical engineering 
Armour Research Foundation 


Third ASME IRD Conference Program 
Cosponsored by AIChE, April 7-10 


Tue third annual conference of the 
Instruments and Regulators Division of 
The American Society of Mechanical 
Engineers will be held in the North- 


A udi- 


Evan- 


western Technological Institute 
torium, 
ston, IIl., 

The 


Northwestern University, 
April 7-10, 1957 
theme of the 


is de- 


conference 


MecHAaNICAL ENGINEERING 


veloped on ‘‘Applications of New Con- 
trol Analysis Techniques’’ and the pro- 
gram is cosponsored by the Process 
Industries Division of the American 
Institute of Chemical Engineers, and the 
Chicago Section of ASME. 

The tentative program follows: 


SUNDAY, APRIL 7 
2:00 p.m. Georgian Hotel, Evanston, Ill. 
Registration 
4:00 p.m. 
Executive Committee Meeting 
6:00 p.m. Tip Top Room, Georgian Hotel 
Early Bird Social Hour 


Committee Meetings 


MONDAY, APRIL 8 


8:30 a.m. Auditorium, Northwestern Institute 
of Technology 
Registration 
9:30 a.m. 
Session 1 


Chairman R A. Clarridge, Taylor Instrument 
Co., Rochester, N. Y 

Vice-Chairman W D Archibald, Energy Con 
trol Co., New York. N. VY 

Multipliers or Nonlinear Compensation of Con- 
trol Systems, by D Lebel (Paper No. 57--IRD-1) 
rm yon Approach to Design of Automatic Con- 

ols,' by R. Oldenburger, Purdue University 

of Nonli r 


Analysis of the Transient Resp 
Control Systems,' by P. Grensted 


Statistical Treatment of Sampled Data-Control 
Systems for Random Inputs,' by Masahiro Mori 


1:00 p.m. 
Sargent Hall, Northwestern University 
Luncheon 
2:30 p.m. 7 
Session II 
Chairman: R Oldenburger, Purdue University 
Vice-Chairman C Concordia, General Electric 
Co., Schenectady, N. ¥ 
Cotmiestion of Time-Varying Linear Systems 
ith Nonstationary Inputs, by Shinbrot 
Design of Multivariable Optimum Filters,' by 
J. H. Westcott 
Design of a Self-Optimizing Control System,’ by 
E 


Kalman 
5:30 p.m. . Georgian Hotel 
Social Hour 
7:30 p.m. Tip Top Room 
Banquet 


Speakers: J. H. Rushton, AIChE President 
ASME Paper’ Some Dynamics of the Golf Shot, 
by A. J. Williams, Jr, Leeds & Northrup Co, 
Philadelphia, Pa 


TUESDAY, APRIL 9 


8:30 a.m. 
Registration 


9:30 a.m. 

Session Ill 
Chairman: W Vannah, editor, Control Engi 
neering, McGraw-Hill Publishing Company, New 
York, N. ¥ 
Vice-Chairman: A. R. Aikman, Slumberger In 
strument Co., Ridgefield, Conn 
Dynamic Response Study of a Mechanical- 
Hydraulic Frequency Discriminator Governor, by 
C. C. Christianson (Paper No. 57--IRD-14) 
Correlation Functions and Noise Patterns in Con- 
trol Analysis,' by Thal-Larsen 
An Analog Study of a High-Speed Recording 
Servomechanism,' by / W. Swartsenberg 
Dynamic Study of an Experimental Pneumatic 
Process,' by E. F. Hochschild 


' Papers not available see box on page 314. 
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1:00 p.m. 
Luncheon 


2:30 p.m. 

Session 1V—Contributed by AIChE 
Chairman PS Buckley, BE. 1. du Pont de 
Nemours and Co, Wilmington, Del 
Vice-Chairman D. M. Boyd, Universal Oil 
Products Company, Des Plaines, Ill 
Automatic Control in Continuous Distillation,' by 

J. Williams and R. T. Harnett 
Closer Control of Loops With Flow Times,' by 
O. J. M. Smith 
The Stability of Some Chemical Systems Under 
Control,' by RK. Aris, University of Edinburgh, 
and N. R. Amundson, University of Minnesota 


WEDNESDAY, APRIL 10 


8:30 a.m. 
Registration 


9:30 a.m. 

Session V 
Chairman: J. R Taylor Instrument 
Co., Rochester, N 
Vice-Chairman: B * Harnsworth, The Foxboro 
Co., Foxoboro, Mass 
Practical Aspects of Relay or Pulse Servo- 
mechanisms, by Harold Adkins (Paper No. 57 
IRD-5) 
A Linear Force-Input, Pneumatic Amplifier With 
Fast Response Characteristics, by 7 E Hoffman 
(57—IRD.-4) 
Dynamic Field Tests of a Steam Turbine and 
Dynamic Field Tests of a Process Furnace, by 
P. R. Hoyt, B. D. Stanton, and D.C. Union (Paper 
No. 57-—-IRD-15) 


1:00 p.m. 
Luncheon 


12:45 p.m. 
Inspection Trip 


Field Trip and Luncheon at Panellit. Ine and 

Powers Regulator Co 

2:30 p.m. Georgian Hotel 
Executive Committee Meeting 


WOMEN’S PROGRAM 


Sunday, April 75:30 pm Early Bird Social 
Hour—-Georgian Hotel (All conferees invited) 


Monday, April 8 -10:00 am: Coffee—"'Get 

Acquaiated'’— Bergmann Residence, 556 EKarlston 

Road, Kenilworth Transportation furnished by 

Chicago Ladies Auxiliary 

2:00 pm Tour of Campus 

5:30pm Social Hour 

7:30pm Banquet 

Tuesday, April 9 10:00 aw Grand Tour of 

Chicago and Luncheon at Chiam's Restaurant 

Ladies Headquarters: Georgian Hotel 
Committee Meetings 

Sunday, April 7 Orrington Hotel 

Executive Committee 1:30pm 


Sunday, April 7 


Design Committee 4:40pm 
Application Committee 4:30 pm 
Theory Committee 130 pm 
Dynamics System Committee 3.30pm 
Terminology Committee 8.00 pm 
Education Committee 8:00 pm 
Long Range Planning 8:00 pm 
Wednesday, April 10 
Executive Committee 1:30 pm 


The fourth IRD conference will be held 
at the University of Delaware, Newark, 
Del., March 31-April 2, 1958 


Second ASME Design Conference at 
New York Coliseum Again Teamed 
With Design Engineering Show 


Thousands of engineers planning to sit in 
sessions and see Design Engineering Show 


Metuops for the development of new 
designs by American industry will feature 
the second annual Design Conference 
sponsored by the Machine Design Divi 
sion of The American Society of Mechani- 
cal Engineers 

The conference will be held in conjunc- 
tion with the Design Engineering Show 
at the New York Coliseum, May 20 to 23. 
The show, produced by Clapp & Poliak, 
Inc., New York exposition management 
firm, will be one of the five largest annual 
industrial expositions to be held during 
1957 


Editors Serve as Chairmen 


The editors of four leading design pub- 
lications in the field will serve as chair- 
men of a number of the conferences 
They include: Colin Carmichael, editor, 
Machine Design; Henry C. Clauser, edi- 
tor, Materials © Methods, George F 


Nordenholt, editor, Product Engineering, 
and Frank Oliver, editor, Electrical 
Manufacturing 


Technical Discussions 


The entire first day will be devoted to 

panel discussion, ‘‘Procedures in De- 
veloping New Designs.’’ On the next 
two days, the conference sessions will be 
divided into three groups to consider 
mechanical, materials, and electrical 
aspects 

The second day's mechanical session 
will discuss ‘‘New Developments in De 
sign and Application of Gearing’’ and 
“New Developments in Design and Ap- 
plication of Cams.’ The materials ses 
sion will discuss metallic materials and 
ceramics and refractory materials. ‘‘Se- 
lecting Motors with New NEMA Frame 
Sizes’’ and ‘‘Static vs. Contactors Con 
trols’’ will make up the clectrical session 
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On the third day, the mechanical ses- 
sion will discuss “Designing Parts for 
Easiest Machining, Handling, and As- 
sembly"’ and ‘‘Hopper Feeding’; the 
materials session will discuss plastics and 
rubbers, and coatings and finishes, and 


the electrical session will discuss ‘‘Nu- 
merical Control for Machinery’’ and 
“Designing Machines for Automatic 


Controls."’ 


Design Engineering Show 


The show, which rocketed to a posi- 
tion among the top five in only one year, 
will occupy three floors of the Coliseum 
and has been virtually sold out for 
months. It will be two-and-one-half 
times the size of the initial show in 
Philadelphia, Pa., in 1956 


Attendance, which is expected to 


reach the 20,000 mark, will be represen- 
tative of almost every major corporation 
in the country and visitors from at least 
a dozen foreign countries are expected. 
Exhibits will show products which go 
into the making of other products. 
These include mechanical, electrical, hy- 


draulic, and pneumatic components; 
metallic and nonmetallic materials? 
fasteners; finishes and coatings; shapes 


and forms, and accessories to product de- 
velopment 

In the past, design engineers were re- 
quired to attend a number of expositions 
to keep abreast of new developments in 
their field. 

Although several of the shows had 
exhibits which featured design compo- 
nents or materials among their booths, no 
single show was devoted exclusively to 
the design engineer's needs. 


First ASME Railroad Division Conference 
Program, Chicago, Ill., April 25-26 


Tue Railroad Division of The Ameri- 
can Society of Mechanical Engineers will 
hold its first conference at the Sheraton 
Hotel, Chicago, IIl., April 25-26, 1957 

The preliminary technical program 
offers 11 papers by specialists engaged in 
this field of engineering. W. F. Ryan, 
ASME President, will address the 
banquet, and J. P. Kiley, president of the 
Chicago, Milwaukee, St. Paul and Pacific 
Railroad, will be luncheon speaker on 
opening day of the conference 

An amusing and enjoyable program has 
been arranged for the women who will 
be accompanying their husbands at the 
meeting 


Technical Program 


The preliminary program is as follows 


WEDNESDAY, APRIL 24 


1:00 p.m. Parlor 809 


Registration 


THURSDAY, APRIL 25 


9:00 a.m. Boulevard Room 


Session 1 


Pinney, engineer of tests, 
Altoona, Pa 
Hoppe, consultant 


What Is a Mechanical 


Chairm M.A 
Railroad 
Vice-Chairman: A. G 
Color motion picture 
Engineer? 

Notes On The Use of Catalytic Cracked Fuels in 
Diesel Locomotives,' by & H. Weston, American 
Steel Foundries, Chicago, Ill 

Use of Economy Fuels on Diese! Locomotives,’ 
by P. V. Garin, Southern Pacific Co, San Fran 
cisco, Calif 


' Papers not available — see box on this page 
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The Use of Economy Fuels on Locomotives, by 
Ray McBrian, Denver & Rio Grande Railroad 
Co., Denver, Colo. (Paper No. 57--RR-6) 

12:00 noon Boulevard Room 
Luncheon 
12:00 noon : 4 Tropical Room 
Cocktails 


Chairman: F K. Mitchell, chairman, Railroad 
Division of ASME 

J P Kiley, president, Chicago, 
Paul and Pacific Railroad 


Speaker Mil 


waukee, St 


12:00 noon Kungsholm Restaurant 
Women’s Auxiliary Luncheon 
Chairman W. H. Oldacre, Chicago, Ill 


Party will leave registration desk on fifth floor at 
11:30am. sharp to go to the restaurant 


2:30 p.m. Boulevard Room 


Session 2 


Chairman: Eric Wynne, chief of motive power 
and car equipment, Canadian National Railways 
Viee Chairman: J. L. Robson, chief mechanical 
officer, Great Northern Railway Company, St 
Paul, Minn 

Test Equipment for Use in Diesel Locomotive 
Maintenance,' by R W Seniff, Baltimore & Ohio 
Railroad, Baltimore, Md 

Test Equipment for Use in Diesel Engine Main- 
tenance, by Smith, New York Central Sys- 
tem (Paper No 57-—-RR-4) 


5:30 p.m. Foyer 


Cocktails and hors d'oeuvres 
7:00 p.m. Grand Ballroom 
Banquet 
Chairman FP K. Mitchell, chairman, ASME 
Railroad Division 
Speaker: W. F. Ryan, President, 
Society of Mechanical Engineers 


The American 


FRIDAY APRIL, 26 
8:00 a.m. Spanish Court 


Registration 


Orders for Technical Papers 


On ty copies of numbered ASME pa- 
pers will be available. Some of these 
papers may not be available in time to 
permit your receiving them in advance 
of the conference. Your order will be 
mailed only when the complete order 
can be filled unless you request that all 
papers available ten days before the con- 
ference be mailed at that time. Please 
order only by paper number; otherwise 
the order will be returned. The final 
listing of available technical papers will 
be found in the issue of Mecuanicar 
ENGINEERING Containing an account of 
the conference 

Copies of ASME papers may be ob- 
tained by writing to the ASME Order 
Department, 29 West 39th Street, New 
York 18, N. Y. Papers are priced at 25 
cents each to members; 50 cents to non- 
members. Payment may be made by 
check, U. S. Postage Stamps, free 
coupons, or coupons which may be pur- 
chased from the Society. The coupons 
in lots of ten are $2 for members; $4 for 
nonmembers. 

Copies of the unnumbered papers, 
listed in the program, are not available 
because the review of these manuscripts 
had not been completed when the pro- 
gram went to press. The author's name 
and paper number will appear with the 
paper title in the program as well as in 
the issue of Mecuanicat ENGINEERING 
containing an account of the conference. 


9:00 a.m. P Tropical Room 
Session 3 
Chairman J. W. Hawthorne, general super- 
intendent motive power and equipment, Atlantic 
Coast Line 
Vice-Chairman 
engineer, Chicago, 
road 
Roller Freight Needs Better Trucks, by J. 1 
Haynes, consultant (Paper No. 57--RR-3) 
Draft Gear Development,' by W. D. Wallace,' 
H. Miner, Ine 
Trailers on Flat Cars,' by N. F. Carlson, American 
Car & Foundry 


12:00 noon 


R. RE. Taylor, Jr., mechanical 
Burlington and Quincy Rail 


Boulevard Room 


Luncheon 


Chairman: F f Mitchell, chairman, Railroad 


Division of ASMI 
2:00 p.m. ‘ Tropical Room 
Session 4 

Chairman: W. M. Keller, executive vice-chair 
man and director of research, AAR 
Vice-Chairman: F. Fahland, general mechanical 
engineer, Union Pacific Railroad 

Corrosion Prevention of Railroad Equipment, by 
J Crossett, International Nickel Co. (57 
RR-1) 

The Bapenting Use of Aluminum in Railroad 
Cars, by G Hauser, Development Division, 
Aluminum Company of America (57-—-RR-2) 
Aluminum in Freight Cars,' by C. O. Burell, Kaiser 
Aluminum Co 


Committee Meetings 
All-Committee meeting a scheduled for Parlor 
810, at 4:00 p m., April 24, 1957 


Executive Committee Rik. hicago Commit- 


tee RR-4, and Cleveland Committee are scheduled 
for Parlor 809-810, at 5:00 p.m., April 26, 1957. 

Parlors 809-810 will be available for impromptu 
meetings and official gatherings throughout the 
conference from 8:00 am. to 5:00 pm. except as 
noted above. 
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Industry Participates in Exchange of 
Students for Technical Experience 


Eacu year, under the program of the 
International Association for the Ex- 
change of Students for Technical Experi- 
ence, IAESTE, U. S. industries are asked 
for summer industrial placements for 
foreign science and engineering students. 
The request is made by the Institute of 
International Education as the adminis- 
tering agency for the [AESTE program. 
Placements include a maintenance allow- 
ance for the foreign student plus a nomi- 
nal administrative fee to cover program 
costs. Since the IAESTE program is 
reciprocal, the number of placements 
offered by American.business to foreign 
students determines in general the num- 
ber of American students who will have 
the opportunity to train abroad. 

Last summer, 45 U. S. firms received 
75 students from abroad, while 58 
American students of science and engi- 
necring trained in 13 European countries. 
The U. S. IAESTE National Committee 
met carly in the fall at the Institute of 
International Education to evaluate the 
1956 program and to make plans for in- 
creased activity in 1957. 


American Participation 


Reports on the program indicate 
that American participation increased 
markedly during the year since the Com- 
mittee’s establishment. Although the 
increase is a substantial one, American 
participation is still far below that of the 
leading European countries. The Com- 
mittce voiced the hope that there would 
be even greater participation in the 
program by American industry in 1957. 

Under this unique program, in which 
22 countrics participate, students are 
sent abroad for training in industry 
during their summer vacations. In 1956, 
over 2500 industries in these countries 
provided training for more than 5700 
visiting students from other member 
countries. Each of IAESTE’s member- 
countrics finances its Own operations; 
that of the U. S. Committee is supported 
by the nominal] administrative fee charged 
to participating firms and students. 

Commenting on this international 
training program, Maynard M. Boring, 
Mem. ASME, Chairman of the IAESTE 
Committee, Manpower Consultant for 
General Electric, and past-president, 
American Society for Engineering Educa- 
tion, said, “‘Here is a most positive 
means of providing a more rounded 
background for student engineers. The 
IAESTE program has immense potential 
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at a time when this country suffers from 
a critical shortage of engineers and is 
looking for new and improved training 
methods for its engineering students. 
American business has much to offer and 
much to gain from IAESTE."’ 

The Institute of International Educa 
tion co-ordinates U. S. participation in 
the JAESTE program. The U. S. 
IAESTE Committee advises the In- 
stitute on the program. Members of 
the Committee include executives of 
leading industrial and professional so- 
cieties as well as faculty members of 
engineering schools and representatives 
of student organizations 


U. S. Colleges Nominate 
American Students 


U. S. colleges are asked to nominate 
American students of engineering and 
the sciences who wish practical training 
abroad. Each applicant must have com- 
pleted his third year of study, must have 
had practical experience in this country, 
and must be able to pay for his interna- 
tional travel. Endorsement by an offi- 
cial of the candidates’ schools is required 
with regard to the students’ general and 
technical qualifications. The 58 U. S. 
students who trained abroad in 1956 
represented 24 American colleges. 


U. S. Firms Take Part 


Of the 45 U. S. firms welcoming foreign 
trainees this year those taking the largest 
numbers were: Géneral Electric Com- 
pany, Schenectady, N. Y., and branches, 
11; Colorado Department of Highways, 
Denver, Minneapolis-Honeywell Reg 
ulator Company, Minneapolis, Minn., 4; 
American Radiator and Standard Sanitary 
Corporation, Louisville, Ky., 3; Bechtel 
Corporation, San Francisco, Calif., 3 
Companics taking two students each 
were: Air Preheater Corporation, Wells- 
ville, N. Y.; Bell and Howell Company, 
Chicago; Bell Telephone Laboratories, 
N. Y.; Crown Zellerbach Corporation, 
San Francisco; Fedders-Quigan Corpora- 
tion, Buffalo, N. Y.; Four Wheel Drive 
Auto Company, Clintonville, Wis.; In- 
ternational Harvester Company, Chicago; 
Jackson and Moreland, Boston; National 
Cash Register Company, Dayton, Ohio; 
Standard Oil Company (Ohio), Cleve 
land. The remaining 30 industries which 
accepted one trainee cagh included some 
of the nation’s leading companies in the 
ficld of mechanical and electrical equip 
ment, airplane construction, power, and 
mining 

A pamphlet describing the program 1s 
available from the Institute of Interna- 
tional Education. Industries interested 
in this exchange are advised to address 
their requests to the Secretary U. S. 
IAESTE Committee, Institute of Inter- 
national Education, 1 East 67th Street, 


New York 21, N.Y 


1957 Annual Conference Program of 
the Textile Engineering Division 


Announced 


Tue 1957 Annual Conference of the 
Textile Engineering Division of The 
American Society of Mechanical Engi- 
neers will be held at the Lowell Tech- 
nological Institute in Lowell, Mass., 
on April 12, 1957. 

Sponsored by the Boston Section, 
ASME, with the co-operation of the 
Lowell Technological Institute, the con- 
ference will be centered about the theme 
of “Quality.” 

One of the high lights on the program 
will be a luncheon speech by William F. 
Ryan, ASME President. 

The tentative program is as follows 


FRIDAY, APRIL 12 


8:30 a.m. 
Registration 


9:30 a.m, 
Session I 

Chairman Ht. W. Ball, Foster Machine Co 
Westfield, Mass 
Vice Chairman: Sepavich 
Merchandising Looks at Quattty, by J. B. Gold 
berg, consultant, New York, N.Y 
Quality and Textile Machinery, by Freder 
ick, Lowell Technological Institute 

uality-Control Techniques, by O 7. Beckwith 
The William Carter Co, Needham, Mass 


12:30 p.m. At the Institute 
Luncheon 
Toastmaster FW. Ball, chairman, Textile 
Engineering Division, ASME 


Speaker: W. Ryan, President, ASME 


2:30 P.M. 

Session II 
Chairman: K.N. Fox 
Vice-Chairman: FN. FPitsegerald 
Role of Research for Improving Quality, by 
Ws J. Hamburger, Fabric Research Laboratories, 
Inc., Needham, Mass 
Cost Versus Quality, by W F Atwood, Pepperel 
Manufacturing Co, Boston, Mass 
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Junior Forum 


Condueted for the National Junior Committee 


By H. N. Weinberg’, Assoc. Mem. ASME 


Trends in Professional Compensation 


By Edward B. Peck 


In a paper entitled “Trends in Pro 
fessional Compensation,"’ Edward B 
Peck of Rutgers University presents a 
quantitative analysis of the trends in the 
carnings of engineers 

Professor Peck's paper was presented 
as part of the panel on ‘‘The Economic 
Status of the Engineer’’ held during the 
Engineers Joint Council General As 
sembly, Jan. 17-18, 1957, in New York, 
N.Y. (See pages 299-400 ot this issue 
for a report on the assembly.) The 
EJC report, “Professional Income of 
Engineers--1956,"" provided the statis 
tical data for his paper 

The opinions expressed are considered 
of such wide interest that this month's 
Junior Porum is devoted entirely to 
bringing the following salient facts set 
forth in the paper to the attention of its 
readers 


Squeezing of Middle-Class Salaries 


There is a great deal of interest in en 
gineers’ and scientists’ pay, that is the 
reason the American Chemical Society 
published a salary survey in 1955 and the 
EJC does now. There have been a lot 
of publications on the subject that em- 
phasize ‘‘telescoping salaries." This 
means that engineers’ salaries do not 
grow with experience as much as they 
used to. A similar telescoping is ob 
served in merit differentials. This ex 
emplifies what has happened to all mid 
dle-class salaries. Most of the upper 
middle class has been squeezed by the 
social and economic leveling in our econ 
omy 

Productivity and wages have been ris 
ing rapidly, while top salaries have, un 
til quite recently, remained static. This 
has produced the squeeze or telescoping 
that has reduced experience and merit in 
centives. There is much talk about 
other incentives besides pay and they are 
important. But the crux of the incen 
tives that industry can offer is pay. 
Others have a hollow ring when pay is 
not about right 

' Process Engineer, Esso Research and En- 
gineering Company, Linden, N. J 
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This paper presents an analysis of engi 
neers’ salaries from 1939 to 1956 in rela 
tion to the important economic factors; 
productivity, wages and consumers’ 
costs. It proposes a framework of salary 
administration that takes account of the 
factors, experience, merit, and the eco- 
nomic trends 


Engineers’ Salaries—1956 


The 1956 Salary Survey of the Engi- 
neers Joint Council, for engineers em- 
ployed in industry is summarized graphi- 
cally in Pig. 1. The co-ordinates are 
salary in current dollars per year and ex- 
perience as measured in years from first or 
bachelor’s degree (YFD). The curves 
show the percentile salaries as they vary 
with experience (YFD). The top line 
represents the minimum salary of the top 
10 per cent of engineers as it varies with 
experience. The lower lines have the 
same significance for the other percen- 
tiles 

The horizontal lines at $8300 and 
$7600 represent craftsmens’ pay. They 
are for one year at full time and without 
overtime, It is considered appropriate 
to compare engineers’ salarics with crafts- 
mens’ wages because they are alternate 
careers for young men capable of becom- 
ing engineers 

The median salary curve for engineers 
intersects the craftsmens’ wages at 7.5 
and 10 years’ experience. This means 
that the average engineer is 30 years old 
before he catches up with the plumbers 
and bricklayers. When the pay repre- 
sented here is integrated over a career of 
43 years (age 22 to 65), the median salary 
of engineers exceeds the carpenters by 
about $80,000 and the plumbers by less 
than $50,000. This is not an attractive 
return on the investment for an engineer- 
ing education 


The Trend in Salaries, 1939-1956 


The period 1939-1956 has been one of 
great economic expansion. The gross 
national product measured in current 
more than fourfold, 


dol lars inc reased 


while the cost of living index about 
doubled. Wage rates increased about 
threefold while top-management salaries 
increased even less than the cost of living 
Most all middle-class salaries were 
squeezed between rising wages from be- 
low and a relatively static top manage 
ment salary. 

In the 1939-1956 period the incentive 
of increased pay with experience was re- 
duced about half. There were 30 raises 
of 5 per cent cach along the engineers’ 
median salary curve in 1939 and only 15 
in 1956. Of course this is magnified by 
the more rapid increase in starting sala- 
ries, but it is nevertheless a reduced in- 
centive. 

The merit incentive is not distorted by 
high starting salaries. It dropped at 
mid-career (20-24 YFD) from 233 per 
cent in 1939 to 92 per cent in 1956. This 
is measured as the difference between the 
90th and 10th percentile salaries at 22 
YFD as shown here 
Engineers’ Salaries: Trend in Merit 
Spread 


Percentage Difference In Percentile Sala- 
ries At 20-24 Years’ Experience Level 


§0th 75th 90th 
to to to 
Year 10th 25th 10th 
1939 96% 86% 233% 
1946 80 59 169 
1952 48 
1956 50 49 92 


It is interesting to see what engineers’ 
salaries would be in 1956 if those in the 
1939 survey had been increased by the 
same factor as wages. The starting 


salarics would bea little lower than now 
The median would rise to $16,000 per 


» 


E. B. Peck, Rutgers University professor, 
speaks on “Trends in Professional 
Compensation” at EJC third General 
Assembly, Jan. 17, 1957. Dr. Peck’s 
aper was presented at panel on “The 
Status of the Engineer.” 


MECHANICAL ENGINEERING 


15 


Engireers Jomt Counc! Solory Survey 


Engineers Salaries in Industry 2 


Engineers Counc 


Hypothetical Salary Curves 


| Selery Survey 


$400 PER He 


SALARY - Thousands of Dollars per Year 


SALARY - Thousands of Dollars per Year 


5 10 1S 20 


30 8 40 


YEARS from First Degree . YFD 


Fig. 1 Engineers’ salaries in industry graphically summarized 
from 1956 Engineers Joint Council survey 


year at mid-career compared to about 
$10,000 now. The curve would end at 
about $20,000 compared to $11,000 now 
The bottom curve would end at over 
$11,000, and the 10th percentile at mid 
career would be $30,000, compared to 
$15,000 now 


Engineers’ Salaries 


It scems appropriate to suggest chat 
engineers’ salaries go up by the same 
percentage amount as wages until one 
realizes what that would do to the other 
relationships. The compensation for the 
entire upper middle class has been con 
tracted with engineers’ salarics. When 
taxes and other things are considered, 
the higher the salary, the more it has 
lost ground with respect to labor. It is 
-a complicated matter to adjust engineers’ 
salaries so that merit and experience in 
centives are re-established. Some indus- 
trial organizations have adopted the 
principle of raising all salaries by the 
same percentage as wages. Civil Serv 
ice has not, and there are degrees of 
difference in between 
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Fig. 2 


Future Outlook 


The economic outlook is for a secular 
growth of about 3 per cent per year 
Wages are expected to go up at least as 
fast because labor's co-operation and 
buying power are also needed. This 
means that wages will at least double in 
less than 25 years. It is significant that 
this kind of increase is granted without 
regard for individual merit or productiv 
ity. It is strictly a national secular 
trend. It seems that engineers’ salaries 
will have to respond to this secular 
trend. It should be on an cquitable ba 
sis to all without reference to individual 
merit or productivity. Otherwise it ts 
quite possible that our economic prog 
ress will run down, for the lack of sufh 
cient incentives to devclop the essential 


technology 


A Pattern for Merit and Promotional 
Salary Administration 


Each engineer has a professional carcer 
of 40-odd years. This emphasizes the 
fact that a good engineer is the equiva 
lent of a large capital asset. It is im 


15 20 40 


YEARS from First Degree . YFD 


Hypothetical salary curves covering 40-year span of 
an engineer's professional career 


portant therefore, to develop a system of 
salary administration that will sustain 
the will to be productive over a whok 
career 

A varicty of plans have been develaped 
for using a salary Survey asa guide n 
salary administration. They have met 
with varying degrees of success. At 
best, they supplement good job evalua 
tion and merit rating. The following 
analysis is based on a plan that has been 
moderately successful for ten years 

The survey, Fig. 1, shows salaries at a 
particular time. And it shows relation 
ships for merit and experience at that 
time. Whena general salary adjustment 
occurs, as with wages, and without re 
gard to merit or experience, the survey 
and salary chart are obsolete. A new 
one must be made. It ts therefore de 
sirable to have a formula for making cach 
succeeding chart 

The next thing to observe is that salary 
curves run for a whole career of 40-odd 
years, and salaries increase with exper 
ience for the whole period, It is pre 
sumed that the main purpose of merit and 
promotional raises 18 to provide Incentive 
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for improved and sustained productivity 
These incentives should be provided for 
the whole career 

The next problem is to develop a ra 
tional and equitable system for all levels 


of merit. The only curve in Fig. 1 that 
suggests a regular annual percentage in 
crease in salary with experience is the 
top 10th percentile curve. The other 
curves flatten out with increased exper- 
ience like a parabola. Does this repre 
sent a different salary policy for all but 
the top 10 per cent? This query can be 
objectively answered all these 
curves are represented by a single equa 
tion. The analysis of earlier surveys to 
gether with an analysis of annual merit 
and promotional increases as a function 
of experience, showed that several equa 
tions could be used The one sclected, 
when translated into offers a 
simple and equitable statement for salary 
policy. At the same time, it presents a 
sound formula for budget control 

The equations say that at any merit 
level, the annual rate of salary increase is 
proportional to the salary, multiplied by 
the amount of money left for salary in 
creases for the rest of the career. These 
salary curves suggest that cach curve is 
aimed at a goal which is a potential for 
the employee. It does not mean that 
an employee is tagged with a potential 
early in his career and has to live with it 
Periodic merit rating and performance r 
views change these potentials 

The mathematics of this statement is as 
follows 


when 


we wds 


dS/dt = kS(A § 


Where S is the salary, ¢ is the expe 
rience or YFD in years, & is a constant 
computed for cach curve from the end 
conditions. A is the potential salary or 
asymptote of each curve 

This is the equation for the set of curves 
presented in Fig. 2 from the 
starting salaries in the survey to $25,000, 
$20,000, $15,000, $11,000, and $9000, 
respectively, at 40 YFD._ In practice the 
curves might run from starting salaries to 
the maximum salarics of job classifica 
This relates the curves to the 
also allows 


running 


tions 
job-evaluation system. It 
for a definition of potential in terms of 
job specifications 


Conclusions 


Engineers’ salaries have not kept up 
with national productivity and wages 
Probably most upper middle-class wages 
have reacted in much the same way 

This condition is largely attributed to 
the atticudes on salaries that prevailed 
up to about 1952. Salary and wage in 
creases were related co cost of living and 
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1957 ASME Regional Student Conferences 


PLACE 
Medford, Mass. 
New Brunswick, N. J 
Washington, D. C 


REGION 
I New England 
Il Eastern 
Alleghenies 


IV Southern Birmingham, Ala. 


DATE HOST 
April 12-13 Tufts University 
April 12-13 Rutgers University 


The Catholic Uni- 


versity of America 


March 29-30 


In conjunction with the RAC Meeting of April 67 


V Midwest Cincinnati, Ohio 
VI Northern Tier Madison, Wis 
VI Southern Tier Evanston, II! 

VII Pacific North Seattle, Wash 
west 
VII Pacific South Reno, Nev 
west 
Northern Tier Seillwater, Okla 
Vill Southern Tier Lubbock, Texas 
VIII Rocky Moun Denver, Colo 


tain Tier 


cents per hour rather than a percentage 
increase 1952 the percentage 
principle seems to prevail 

Another factor in holding down older 
engineers’ salaries was the failure to 


Since 


separate general raises from merit and 
promotional raises 

It is proposed that salary administra 
tion recognize and take account of three 
independent factors. The first is the 
secular trend or general increase that is 
granted to all without regard to individ 


April 5-6 Alabama Polytech- 
nic Institute 
University of Ala 
bama 
Mississipp! State 
Colle 
April 18-19 University of Cin- 
cinnati 
April 56 University of Wis 
consin 
May 2-3 Northwestern Uni- 


versity 


May 9-10 University of Wash- 


ington 
April 26-27 University of Ne 
vada 
April 29-30 Oklahoma A&M 
College 


Texas Technological 
College 


March 22-23 


April 12-13 University of Denver 


ual experience or merit. The next fac 
tor is experience, which must be taken 
account of throughout the whole career 
The percentile curves suggest this trend 
Finally, there should be re-established 
a merit differential that has real incentive 
value 

A pattern for pricing different degrees 
of experience and merit is proposed. It 
is reduced to formulas that start a salary 


Wood Industries Conference on May 16-17 to Feature 
“Automation in Woodworking Plants” 


Winstron-Satem, N. will be che 
site for the 1957 Wood Industries Con 
May 16-17. The two-day 
program, built around the theme of 
Automation in Woodworking Plants,”’ 
will feature speakers from all parts of the 


ference on 


nation 

Although the conterence is being held 
in one of the largest furniture manufac 
turing centers in the world, the subjects 
to be discussed encompass a much larger 


scope. Several papers will be given on 


policy, and provide flexibility for 
changes due to the secular trend 
automatic sanding and mulling. The 


effect of mechanization on factory cost in 
production will be shown. ASME Presi 
dent William F. Ryan will address the 
banquet on May 16. The program will 
also include a panel discussion on cor¢ 
materials. On the final afrernoon of thy 
Meeting, iMspection trips be con 
ducted to some of the most modern and 
mechanized plants in the area 

A complete program will be published 
in the April issue. 


will 
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ASME Coming Events 


March 10-15 

Nuclear Congress, Conventional Hall 
delphia, Pa 

March 18-21 


ASME Gas Turbine Power Conference, Horel 
Sheraton-Cadillac Detroit, Mic h 


Phila 


March 27-28 
ASME Engineering Management Conference 
Hotel William Penn, Pittsburgh, Pa 


April 7-10 


ASME Spring Meering, Hotel Dinkler-Tut- 


wiler, Birmingham, Ala 


April 8-10 
ASME Instruments and Regulators Conferen 
Northwestern University, Chicago, Ill 


April 25-26 
ASME Railroad Conference, 
Chicago, Ill 


April 25-26 
ASME-SAM Management Conference, Hotel 
Statler, New York, N. Y 


May 16-17 
ASME Wood Industries Conference, Winston 
Salem, N. C 


May 19-23 
ASME Oil & Gas Power Conference, Kentucky 
Hotel, Louisville, Ky 


May 20-23 
ASME Design Engincering Conference, Coli- 
scum, New York, N. Y 


June 9-13 
ASME Semi-Annual Meeting, Sheraton-Palace 
Hotel, San Francisco, Calif 


June 13-15 
ASME coeiet Mechanics Conference, Univer- 
sity of California, Berkeley, Calif 


August 11-15 
ASME Heat Transfer Conference, Pennsylvania 
State University, University Park, Pa 


Sept. 9-13 
ASME IRD-ISA 
Cleveland, Ohio 


Sept. 22-25 


ASME Petroleum Mechanical-Engineering 
Conference, Hotel Mayo, Tulsa, Okla 


Conference, Auditorium, 


Sept. 23-25 

ASME Fall Meeting, Hotel Statler, Hartford, 
Conn 

Oct. 7-9 

ASLE-ASME Lubrication Conference, concur- 
rently with ASME-IMechE International Con- 
ference on Lubrication and Wear, Royal York 
Hotel, Toronto, Ont., Canada 


Oct. 8-12 
ASME-AIME Fuels Conference, 
Frontenac, Quebec, Que., Can 


Dec. 1-6 
ASME Annual Meeting, Hotel Statler, New 
York, N. Y 

For Meetings of Other Soctettes, 


Chauteau 


ree page 
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Hotel Sheraton, 


Visitors to the International Atomic Exposition and 1957 Nuclear Congress, March 
11-15, at Philadelphia (Pa.) Convention Hall, will inspect a critical nuclear reactor 


in actual operation. 


safe for public exhibition without special shielding. 


Aerojet General reactor is approved by AEC as completely 


Developing a normal output 


of 100 milliwatts with a peak of 3 watts, the reactor, right, which includes a remote 
control console, /eft, is designed for use in hospitals, educational institutions, and 


industry. 
pletely self-contained. 


All shielding required has been built into the reactor so that it is com- 
It is about 91/2 ft high, weighs 22,000 Ib, and is operated 


with enriched U-235 uranium in the form of a powder dispersed in solid poly- 


ethylene plastic. 


Reminder to ASME Members 


Tue time is fast approaching when 
members of the National Nominating 
Committee will be meeting to select the 
nominees for office in The American So 
ciety of Mechanical Engineers 

This democratic process of 
government can only be promulgated by 
your active participation in the me 
chanics. If you have any specific names 
to submit for nominations, now is the 
time for you to help fill che slate 

You may, therefore, make your nomi 
nation through your Section representa 
tive or directly through Raymond H 
Stockard, Secretary of the 1957 National 
Nominating Committee, University of 
Rhode Island, Kingston, R. I. Your 
nomination must be on forms which may 
be obtained from members of the Nomi- 


Soc icty 


nating Committee as well as from head 
quarters 

Members are reminded that in accord 
ance with the Society's Constitution, 
candidates for office of President, Vice 
Presidents, and Directors shall be of the 
grade of Fellow or Member. Members 
wishing to speak in support of any pro 
posed nominee have the privilege of ap 
pearing before the National Nominating 
Committee at a mecting to be held during 


the Semi-Annual Meeting in San Fran- 
cisco, Calif., Hotel Sheraton-Palace, 
June 10 and 11, 1957 

You are also reminded that the pro 
posed nominees for officers are to be 
men who are responsible individually 
and collectively for the administration of 
your Society. They are the trustees for 
the Society, a corporation with more than 
a million dollars in assets and an annual 
income of more than $2 million. These 
officers are to be regarded by the members 
of the Society and the public as leaders in 
their profession 

As officers, they are expected to possess 
those qualitics of character, vision, 
leadership, responsibility, and broad 
understanding that will justify the faith 
of the members. As these men must 
stand before the public, they should 
preferably possess abilitics of dignified 
public address 

Make your 
your Section representative who, in turn, 
is a member of the Regional Nominating 
Subcommittee. The organization of the 
1957 National Nominating Committee 
was published in the August, 1956, issuc 
of Mecnanicat ENGiIngERING, pp. 773 
774 


nominations known to 
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ASME Codes and 


Standards Workshop 


Determining the Dust Concentration in a Gas Stream 
By Melvin D. Engle, Chairman of PTC Committee No. 27 


Wirn the increasing public awareness 
of air pollution, there has come a great 
need for a technically correct yet prac 
tical method of determining the dust 
concentration in a gas stream, PTC 
27-1957, ‘Test Code for Determining 
the Dust Concentration in a Gas Stream,"’ 
soon to be released by the Power Test 
Codes Committee, has been prepared to 
fulfill chis need 

Gas flows in ducts in commercial 
installations in a turbulent manner and 
the velocity at various points in the duct 
varics widely; across the width of the 
duct and from top to bottom, Guide 
vanes and perforated plates can be used 
to materially improve these variations in 
velocity 

Dust concentrations in a gas stream in 
a duct vary widely for many reasons 
Unfortunately, the guide vanes which 
variations, 


help smooth out velocity 


often accentuate the Variation in 


Dust concentrations 


quite 
dust concentration 
in the gas stream may vary because of 
(a) Variations in gas velocity in the 
duct; (4) the density of the dust par 
ticles; (¢) the shape of the dust particles; 
or (d) the separating action of changes in 
direction of the duct upstream from the 
sampling point 

This new test code provides a time 
tested method for accurately determining 
the dust concentration in a gas stream 
It has been used by many test engineers 
for thousands of tests and has been 
proved a practical method. It is un 
doubtedly the best method known today 

Illustrations have been added to the 
code to show some of the problems con 
with tests to determine dust 
concentrations 

The code points out quite bluntly that 
dust-concentration deter 
and actually 


nected 


single-point 
minations are  uscless 
dangerous 

The principal requirements for deter 
mining the dust concentration in a gas 


stream are 

1 Sampling tube should face directly 
into the gas stream 

2 The gas velocity in the sampling 
tube should be the same as the velocity in 
the duct 
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3 A good filter for separating the 
dust from the gas sample 

4 The greater the variation in gas 
velocity or dust concentration, the 
greater the number of sampling points 
required 


A New Test Code for Gas Producers 
and Continuous Gas Generators 


By Prof. E. A. Alicut, Fellow ASME, 
Chairman of Committee PTC 16 


Tue first power test code for gas 
producers was one of the original ten 
test codes published by the Society in 
1915. 

A new committee was appointed and 
a revised code was issued as one of the 
serics of 1923. It was presented to the 
Society at its Annual Meeting in Decem- 
ber, 1924, and was finally approved by the 
Council in November, 1928 

During the past decade it has become 
increasingly that our limited 
reserves of fucl must be conserved, as far 
as possible, by using combustion proc- 
esses of maximum efficiency. In this 
regard it is obvious that the most suitable 
fuel form is gascous, because gases can be 
mixed more casily and uniformly than 
can solids or liquids 

Thus, many combustion processes are 
logically divisible into two stages, viz 
(a) the gasification of the fuel, and (4) 
the formation and burning of a com- 
bustible mixture. Gas producers have 
the advantage of being able to generate 
large volumes of combustible gases at 
bur, on the 


evident 


comparatively low cost 
other hand, the heating values of the 
gases normally produced are compara 
tively low. Therefore, large pipes or 
ducts are needed, so that the gases should 
preferably be burned near the gas genera 
tor 

This is a convenient arrangement 
in the case of some furnaces or gas 
turbines; also, if a “‘synthesis 
is produced, it may form part of a coal 
liquifaction process 

Accordingly, a new committee (PTC 
Committee No. 16) was appointed in 
1951 to consider what changes were 


desirable in the 1928 code and this com- 
mittee was given the task of drawing up 
a new test code, which should be better 
suited to the changed conditions. At 
the outset, the committee was faced 
with the difficulty of determining what 
kinds of plant should be included and, 
after much debate, it was decided to 
exclude those producers (notably water- 
gas generators) that operate intermit- 
tently or cyclically. It was felt thar, 
even without these, the code would 
probably be somewhat voluminous and 
complicated, in view of the many 
different kinds of plant and varieties of 
fuel that must be included. The feasi- 
bility of drawing up an alternative short 
and simple code, or of indicating items 
that could be abstracted from the main 
code for that purpose, was debated on 
several occasions, but the objection was 
made that cach of such tests would be 
made for some definite purpose, so that a 
different selection of items would have 
to be made for different purposes. Ac- 
cordingly, the committee decided to 
make the code as comprchensive as 
possible, leaving to the discretion of the 
individual manufacturer or individual 
operator the selection of those items 
that are appropriate to his particular 
circumstances 

Another difficulry encountered when 
using the standard code form was the 
continual nuisance of referring back- 
ward and forward between Section § 
(Computation of Results) and Section 6 
(Report of Test Results). Consequently, 
the committee decided to arrange these 
two sections side-by-side, so that the 
corresponding numbers could be arranged 
opposite each other, thus facilitating 
cross references. The final draft was 
completed in November, 1953, and it 
was then submitted to a selected group 
in industry for criticism and com 
ment. 

Thirty replics were received and the 
criticisms were divided by the committee 
into two categories, viz.: (a) Matters of 
principle and (4) Matters of detail 
Some of the comments cancelled each 
other, in whole or in part, but wherever 
possible, those approved by the com- 
mittee were incorporated in the new 
code 

This revised test code will be pre 
sented through the Board on Codes 
and Standards to the Council for ap 
proval in the near future 

The thanks of the Chairman are due, 
and are hereby extended, to the members 
of the technical committee who worked 
long and hard on this project, and also to 
the many who contributed by way of 
review, criticism, or suggestion to the 
development of the new code. It is 
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hoped that the profession will find the 
compilation to be useful 


Reactor Hazards Code Committee 
Organized 


Tue Society has accepted administra 
tive sponsorship of ASA Sectional Com 
mittee N6, Safety Code for Reactor 
Hazards. The ASA Planning Committee 
that laid out a program in nuclear 
standardization (Workshop, April, 1956, 
Mecuanicat ENGINEERING, Pp 399" and 
November, 1956, .Mecuanicat Enai 
NEERING, Pp. 1086) suggested the follow 
ing scope for this committee: Codes and 
Standards concerned with the hazards 
involved in the design, location, con 
struction, and operation of nuclear 
reactors and of potential critical assem 
blies. Letters of invitation to national 
organizations have been sent out, and 
several representatives to the committee 
have already been appointed 


Revision to Steel Pipe Standard 


A revision to ASA _ B36.19-1952, 
Stainless Stecl Pipe, has been submitted 
to the American Standards Association 
and is expected to be approved shortly 
The proposed revision changes the wall 
thickness of 12-in. Schedule 5S pipe from 
0.165 to 0.156 in. in Table | 


W. L. Barth Retires 


L. Bartu has retired as head 
of General Motors Engineering Stan 


William L. Barth 
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dards and resigned his numerous com 
Mittee posts on projects sponsored by the 
SOCIETY 

Mr. Barth was chairman of Sectional 
Committee B27, Washers and Machine 
Rings, and chairman of the Executive 
Committee of Sectional Committee B46, 
Classification and Designation of Surface 
Qualities. He was also a member of the 
following sectional committees Bl, 
Standardization and Unification of Screw 
Threads; BS5, Small Tools and Machine 
Tool Elements; and B18, Bolts, Nuts, 
Rivets, Screws, and Similar Fasteners 
In addition he served on many sub 
committees under these sectional com 
mittees. In 1953, the Society presented 
him with a testimonial of regard, in 
appreciation of his “‘devoted and un 
tiring efforts in the development of 
standards for screw threads." 

Mr. Barth has been placed under special 
assignment for his company 


F. S. G. Williams Appointed 


F.S, G. has been appointed 
Chairman of the Special Committee on 
Nuclear Power of the ASME Boiler and 
Pressure Vessel Committee. The scope 
of the Committce coverage of nuclear 
equipment has been defined and limited 
to the formulation of rules on materials, 
design, fabrication, and inspection of 
pressure-vesscl equipment in plants in 
volving nuclear energy as a source of 
power. The Committee will in no way 
attempt to cover hazards to health due 
ro nuclear radiation 

The Special Committee has, after 
considerable study, recommended that 
the present rules in the ASME Code, 
Section I, on Power Boilers and in Section 
VIII, on Unfired Pressure Vessels, as 
applied to vessels containing lethal sub 
stances, are proper for use in nuclear 
installations with certain modifications 
which will be covered by Code Cases 


To date, Code Cases 1224, 1225, 1226, 
and 1228 covering such modifications 
have been adopted and published in 
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William A. Siler 


Wittiam A. Siner, member of the 
ASME Standardization Committee, died 
suddenly at his home in Anderson, Ind_, 
Jan. 9, 1957. Mr. Siler was an Associate 
Member of the Society, from 1921 to 
1934, and was a member from 1945 to 
the present 

Mr. Siler represented the Society on 
Sectional Committee Y14, Drawing and 
Drafting Practice, and was also a member 
of the Y14 Executive Committee. He 
was a member of B§ Technical Commiuttec 
13, Splines and Splined Shafts; B16 
Subcommittee 11, Flared Copper Tube 
Fittings for Refrigeration Service, and 
B18 Subcommittee 5, Round and Un 
slotted Head Bolts. In 1954 he was 
appointed to the Standardization Com 
mittee for a five-year term 


Actions of ASME Executive Committee 
At a Meeting at Headquarters, Feb. 1, 1957 


A meetine of the Executive Committee 
of the Council of The American Society 
of Mechanical Engineers was held in the 
rooms of the Society, New York, N. Y., 
on Feb. 1, 1957. There were present 
William F. Ryan, Chairman; A.C. Pasini 
and V. Weaver Smith, of the Committee; 


J. O. Amstuz, chairman, Finance Com 


mittee, E. J. Kates, assistant treasurer, 
Past-President E. G. Bailey; R. B. Lea 


and Joseph Pope, directors; C. E. Davies 
secretary, O. B. Schier, 2nd, deputy sec 
retary, D. C. A. Bosworth and T. A 
Marshall, Jr., assistant secretaries, and 
Ernest Hartford, consultant 

The following actions are of general 
intercst 

Research Contracts. Four research con 
tracts relating to the activities of the 
joinc ASTM-ASME Committee on Effect 
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of Temperature on the Propertics of 
Metals have been signed with the 
southern Research Institute, University 
of Michigan Engineering Research In 
and Battelle Memorial Institut: 
xtension agreements) and a new con 
with Battelle A fitth 
with Polytechnic 
Institute, has also been signed 

Citation. 


Oil and Gas Power Division, in which the 


stitute, 
tract research 
contract, Rensselaer 


On recommendation of the 


Board on Honors concurred, it was voted 
to approve the Oil and Gas Power Divi 
sion Citation for 1957 for Arthur Stearns 
Hawks “‘for his pioneering develop 
ments and engineering skill in the design, 
and operational fields of 
internal-combustion engines and his many 


Maimtcenance 


contributions to the application of 
Diesel Engines to marine service, and for 
demonstrated 


the integrity of purpose 


in hes cenginecring Career 

Ritual for Engineers. 
tion of the special Committee on Ritual 
of Engineers, appointed Sept. 7, 1956, ‘to 
consider adoption, possibly by ASME, 
possibly by EJC, of some ceremony analo 
The 


question 


On recommenda 


gous to the Canadian ceremony 
Calling of an Engineer,’’ the 
was referred to Engineers Joint Council 
for consideration 

Certificates of Award. Certilicates o! 
Award were granted to Norman W. An 
drews, Jr., retiring member of the Safety 
Division Executive Committee, and to 
the following retiring chairmen of Sex 
rions: Robert C. Wilson, Canton-Alli 
ance-Massillon; J. Richard 
Central lowa; J. W. Krausser, Cincinnati, 
J. J. Caldwell, Columbia Basin; H. E 
Mayrose, Detroit; J. J. Gallagher, Eric; 
and H.] 
of Virginia Section 

Nuclear Engineering Congresses. A))- 
proval was voted of a plan for conducting 
the 1958 and future Nuclear Congresses 
prepared by the 1957 Nuclear Congress 
General Committee and approved by 
Engineers Joint Council Board of Di 
rectors, Jan. 16, 1957, subject to approval 
by ASCE, ASME, AIEE, AIChE, and 
American Nuclear Society 

The Institution of Mechanical Engineers, 
The Secretary of The Institution of Me 
chanical Engineers reported that a special 
luncheon had been arranged in London, 
2, 1957, at which the 


Cochran, 


Maxwell, Peninsula Subsection 


England, on Jan 


ASME §0-vear badge was presented to 
Gordon M Campbell, a Member of 
ASME since 1906 


On recommendation of the Lubrication 
Donald F. Wilcock was des 
ASME representative at the 
Conference on Lubrication and Wear, 
London, England, October, 1957. 

The Institution of Mechanical Engi 


Division, 
ignated 
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neers reported that the 1957 James Watt 
International Medal hgs been awarded to 
Dr. Walther Bauersfeld, on recommenda 
tion of the Verein deutscher Ingenicure, 
Germany 

Interchange Arrangements with EUSEC 
Societies. The Secretary was authorized 
to carry out, as requested at the EUSEC 
London Conference, October, 1948, the 
following procedure with societies which 
are members of the Conference of Repre 
sentatives from Engineering Societics of 
Western Europe and the United States of 
America (EUSEC 

Arrangements between the participa 

ting societies on a reciprocal basis for 
the extension of limited privileges of 
membership to visiting members from 
other participating socictics are desirable, 
such arrangements being based on bilat 
eral agreements between the participat 
ing socicties and conforming as far as 
possible to the following pattern 


a) The visiting members of all grades 
to be accredited by letter sent by the 
secretary of one society to the secretary 
of the other, as well as by similar letter 
carried by the visiting members; 

(b) The normal duration of the ar 


rangements for any one visiting member 
to be six months.” 


World Power Conference. hic report of 
D. W. R. Morgan, ASME representativ« 
on the U.S. National Committee of the 
World Power Conference, on the mMectings 
of Jan. 16, 1957, was noted and the Execu 
tive Committee expressed intecrestin Main 
taining liaison with the World 
Power Conference. Currently the U.S 
National Committee is being supported 
entirely by trade associations. In order 
that its work may be more actively 
carried on and that the professional so- 
cieties shall have a greater part in this 
work, Mr. Morgan's report recommended 
that cach of the professional socictics 
make a contribution to the budget of the 
U.S. National Committce. The Execu 
tive Committee referred to the Finance 
Committee with favorable recommenda- 
tion an appropriation of $353 as the share 
of ASME in the support of the U. S. 
National Committee 

Japan Society of Mechanical Engineers. 
The greetings and best wishes of ASME 
will be extended to the Japan Society of 
Mechanical Engineers on its sixtieth an 
niversary to be celebrated in June, 1957 


close 


Engineering Societies Personnel Serviee, Ine. (Agency 


Tuese items are from information furnished 
by the Engineering Societies Personnel Serv 
ice, Inc., with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 


In COmoperation 


basis 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 


Service. These rates have been established in 


Chicago 
84 East Randolph St 


New Vork 
West 40th St 


order to maintain an efficient nonprofit per- 
sonnel service and are available upon request 
This also applies to registrant members whosc 
availability notices appear in these columns 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office 

When making application for a position 
include six cents in stamps for forwarding ap 
plication to the employer and for returning 
when necessary. A weekly bulletin of engi- 
neering positions open is available at a sub 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advanc« 


San Francisco 
57 Post St 


Detroit 
100 Parnsworth Ave 


Men Available’ 


Chief Engineer, BS, 35, registered, seven 
years’ successful mechanical development, pack 
aging, textile, electronic-equipment experience 
Wants to lead development group up to 12 
for small OEM. complex machinery Prefers 
Kast, not metropolitan ME.-36! 


Engineering Manager, Chief; 43, BSME 
PE 18 years in Aircraft, missiles. Creative 
sales-conscious. Skilled project engineer in 
weapons-systems development, structural, elec 
and experimental engineering 


tronic, mechanical 
fields. Capable manager, using advanced tech 
' All men listed hold some form of ASME 


membership 


personnel development 


organization 
ME-366 


miques in 
Prefers West or North 


and relations 


Executive Engineer, BSCE; 62, 40 years 
bridge engineer design and construction 
five years designer, school buildings, ten 
years; highway engineer, five years; manufac 
turing engineer two years plant engineer 
seven years; consulting engineer, seven years 
Anywhere United State> or possession ME-367 


Mechanical-Industrial Engineer, BSME, BA 
ChE, 35. Seeks responsible position utilizing 
business and engineering knowledge Excellent 
background in business administration, equip 
ment design, and sales in the aircraft, paper, and 
air-conditioning industries Experience in 
cludes plant engineering, materials handling 


MeEcHANICAL ENGINEERING 


methods improvement purchasing, and marketing 
problems Location optional ME-368 


Application Engineer, BME; 27; five and a 
half years’ varied experience, ordnance and air 
craft-equipment development; project engineer 
for ammunition items application engineer 
vehicular mounted electric, pneumatic, air 
conditioning units in connection with government 
contracts, sales proposals; familiar with govern 
ment specifications Prefers vicinity of New 
York City ME.-370 


Department Head--Mechanical-Product De- 
velopment; 45 over 25 years of machine 
design and supervision of such work. Main 
interests in heavy machinery and mechanical 
and hydraulic controls’ Prefers East. ME-371 


Personnel or Plant Engineer, BSME; 
married; two children; two years in hydraulic 
servo field which included design, development 
and analysis. Experienced in working with 
analog computers. Would like semi-technical 
job dealing with people. ME-372 


Chief Engineer, Director of Development, 
BMME,; 47; PE; 22 years mechanical develop 
ment and engineering administration on complex 
products for quantity production. Prefers 
North Jersey or North metropolitan § area 


ME-373, 


Positions Available 


Assistant Professor, IK or ME with MSIE 
and teaching or industrial experience covering 
methods, time and motioa studies, and incentives 
$5500 for academic year N. Y. metropolitan 
area W-4223-Rewritten 


Methods Engineer, with education equivalent 
to four years’ engineering college or two years’ 
college plus broad shop training comparable to 
formal apprenticeship, and about four years 
experience, to analyze and set up efficient methods 
of performing limited variety of mechanical 
and manual operations in the manufacture of 
paper containers, develop methods considering 
manpower, machine capacities, materials, and 
other related factors on new products, ete will 
work under direct supervision of methods 
improvement supervisor Pa. W-1506 


District Sales Representative, industrial 
insulation products, 35-45, mechanical or chemical 
graduate, experience in engineering sales, back 
ground in power plant, refinery, or piping-system 
construction Knowledge of insulation desira 
ble Will deal primarily with major accounts in 


well-established territory including architec 
tural-engineering firms, boiler manufacturers 
large insulation contractors etc $10,000 


Territory, No metropolitan area W-4513 


General Manager-Marketing, 48-45, college 
graduate, engineering and/or business adminis 
tration preferred Must have had sales ex 
perience, in addition should have had manage 
ment experience covering cither (1) all market 
ing activities in a smaller company or, (2) either 
field sales or product management in a similar 
or larger situation Industrial experience should 
be in marketing industrial components involving 
technical design and application Salary open 
New England W.4525 


Building-Management Engineer, engineering 
training and at least ten years’ perience cover 
ing maintenance and operation r large housing 
projects traveling PE lie ense de 
rable $10,000-811,000 New York 
W 4527 


Assistant Chief Mechanical Engineer, 45 40 
graduate, administrative and supervisory design 
experience covering small motors, blowers, of 
rotating electromechanical devices $8000, plus 
substantial profit sharing bonus Company pays 
placement fee. Eastern N. Y State W-4528 


Engineers. (a) Sales manager for company 
manufacturing fractional hp motors for special 
applications. Should have had considerable 
experience Some supervision $10,000 


$12,000 Headquarters, Cleveland, Ohio (b) 
Sales-application representative for company 
manufacturing fractional hp motors for special 
applications $8000-$8500 New York, N. ¥ 
V 


4532, 


Methods Engineer, 40 48. working experience 
on both methods and time standards, for central 
service division of multiplant operations Some 
little travel required Company 
pays placement fee W-4535 


Plant Manager, to take entire charge of 
manufacturing, personnel, production control 
ete of plant in high production, precision 
semiheavy metalworking Must have executive 
ability. $18,000, plus incentive’ New England 
W 4536 
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Plant Manager, for a sheet-metal stamping 
and roll-forming operation, to take charge of 
manufacturing activities including all phases of 
engineering, inspection, production, and pro 
duction control $10,000-$12,000 Canada 
W-4537 

Teaching Personnel, at least a master's degree 
with a doctorate preferred, to teach courses in 
fa) mechanical drawing, (+) physics; (c) elec 
trical engineering. Salary dependent on ex 
perience, age and qualifications Positions 
available for fall semester of 1957-1958 New 
England. W-454 


Assistant General Plant Superintendent, 
engineering and/or metallurgy degree, five to 
ten years’ experience in production operations, 
to control and co-ordinate production activities 
and supervise the work of various production 
departments in ore-processing plant. $8880 
$13,320. Cuba. F-4546 


Manager, New Products Development De- 
partment, 32-45, ME degree preferred, approxi 
mately ten years spent in engineering pursuits 
giving a wide range of practical experience in 
the application of basic engineering principles 
Some knowledge of machining and of foundry 
yractices and techniques advantageous Basic 
enation will be to organize the department, 
to plant and direct the department in the con 
ception, design, and development of new prod 
ucts that are of a salable nature Salary open 
Vicinity of Newark, N. J W.4553. 


Plant Engineer, 30-40, mechanical or electrical 
graduate, industrial-building and equipment 
metal processing and safety engineering $8000 
$8500 Newark, N. J. area W.4556 


Technical Editor or Writer for trade publica- 
tion, graduate mechanical, with three to five 
years’ experience in shop or methods in manu 
facturing with some writing experience 7000- 
$7500, Mass. W-4559 


Engineering Assistant Editor, 25 
national publication serving the automation 
field Should have practical manufacturing 
experience, writing ability, and a keen interest 
in organizing technical information into useful 
published form Work includes contacting 
authors, editing contributed articles, writing 
feature material of engineering nature. Some 
travel Salary open Headquarters Ohio 
W-4562 

Methods and Production Engineers. (a) 
Methods engineers, 25-45; one for department 
manager; graduate mechanical, three to five 
years’ experience in small parts fabrication and 
assembly, for methods analysis in fabrication, 
assembly and material handling for electronic 
devices. $8000-$12,000 (b) Production control 
engineers, 30-54; one for department manager 
engineering or business degree, five to ten years’ 
experience in production control, planning, and 
scheduling, expediting and inventory control 
Duties will be areas of experience aforementioned 
$8000-$12,000 Pilotline production engi 
neers, 30-45 one for department manager 
mechanical degree and/or ten years’ experience 
in line production and some supervisory ex 
perience; will co-ordinate all phases of manu 
facturing of electronic prototype developments 
to prove the methods, tooling, and general 
manufacturing ability of all units developed 
$8000. $12, 00 Conn W 4564 


Valuation Engineer, graduate civil or mechani 
cal, 28-45, some practical experience in pricing 
or estimating current costs of utility property; 
either with utilities, appraisal, or engineering 
companies, or regulatory commissions Some 
construction work and cost-accounting know! 
edge desirable Will participate in the develop 
ment of unit costs, such as material, labor, and 
overheads, applicable to the inventory quantities 
of natural gas-utility propertie To $8400 
Some travel Ohio. W4565, 


Teaching Personnel, Instructors to Professors, 
rank depending upon degree and experience, 
for mechanical-engineering department Courses 
to be taught are thermodynamics, heat trans 
fer, fluid mechanics, and laboratories Should 
have some teaching and industrial experience 
Midwest 


Positions available September, 1957 
W 4573, 

Research Assistants and Teaching A 
Opportunities for full of part-time empl 
on government contracts in mechanics 
emphasis on elasticity, vibrations, and electre 
instrumentation Some applied mathematic 
or electromechanical experience desirable Part 
time teaching assistantships available for under 
graduate instruction Graduate study com 
mensurate with research duties available in 
engineering mechanics leading to master's 
degree To $6000 for full time for 12 months 
employment South W.4574 


Research Engineer, 2% 28, graduate mechani 


cal, emphasis on the dynamic behavior of me 
chanical components and the analysis and syn 
thesis of mechanical control systems. One 
to four years’ total engineering practice, at least 
one of which should be in the specialties de 
scribed under educational requirements re 
start, 86000-88400 I W 4576 


Senior Industrial Engineer, to 45, to go through 
plant and reorganize as he sees fit; ic, methods 
preduction, plant layout, etc $10.000--812.000 
Pa W-4585 

Project Engineer, reinforced plastics, to 45 
preferably chemical engineering or chemistry 
degree but will consic equivalent, with a 
minimum of one year's experience in wothe 
phase of reinforced plastics, such as project 
engineering, research and development, quality 
control, trouble shooting, stress analysis ix 
perience with radomes— honey comb reinforce 
ment, hand lay-up procedures and low pressure 
vacuum-form molding -would especially 
helpful To $8000 Va W.4505 


Manager of Fiuid-Flow and Heat-Transfer 
Researc advanced ME degree preferred 
specialties in heat transfer and fluid flow, five 
to ten years’ experience preferable, at least 
partly in industrial research or development in 
these fields Position will involve the direction 
of all research in a central laboratory in the 
fields of fluid flow, heat transfer, combustion 
and related areas $14,000-817,000, plus all 
Vicinity of N. V N. Y 
W-4595. 

Sales Engineer, good technical background 
ard experience in contacting various manufac 
turers and procurement agencies to secure work 
for a manufacturing plant Must be familiar 
with manufacturing operations and machines 
used in the manufacture of metal parts 7500 
$10,000) Headquarters, Conn 


Manufacturing Engineer, production manage 
ment, mechanical graduate, to 50, with heavy 
experience in production, cam layout, and tooling 
of single spindle and multispindle automatic 
screw machines, to participate in creation and 
management of new metal fabrication division 
Will assist in purchasing machinery and equip 
ment, including tooling for new division To 
start, $10,000, plus liberal benefits Newark 
N. J, area W 4508 


Plant Manager, manufacturer of inflatatle 
plastic toys and wading pools, under 45, also 
pools constructed of aluminum supporting side 
wall, tubular-steel framework, and vinyl-im 
pregnated nylon liners, the manufacture of which 
closely resembles type of operation found in 
garment industry, therefore some experience in 
the garment industry desirable Must be ex 
verienced in plant management, with a thorough 
of piece rate incentive systems, plant 
layout, plant maintenance, cost control, produc 
tion planning, and management Ability to 
supervise 200 to 250 employe mostly female 
essential About $15,000, to start For a period 
of nine to ten months, in Midwest, then plant 
plans to ve to Mississippi and manager would 
have to relocate W 4601 


Instructor of Mechanical Engineering, position 
available July 1, 1057 Consulting, research 
and development work is available for extra 
$4800 85400 for nine month 
teaching South W 4606 


Chief Draftsman, five to ten years’ experience 
in sheet-metal design-drafting with three to 
five years’ experience in a supervisory capacity 
Should have a general knowledye of part num 
bering ystems filing systems and specific 
knowledge of drafting procedures as apphed to 
the development in the flat of sheet metal 
shapes Should be familiar with manufacturing 
processes such as spot welding, are welding, form 
ing bending shearing penciling, matching 
painting, and preparation for painting and 
general assembly line work and have a specific 
understanding of tools and dic excellent salar 
with all company benefits Va W 4610 


Executive Secretary, %5-40. for state engineer 
ing society Must have state license 87500 
$5500 South W 14616 


Engineers. (a) Mechanical engineer, research 
and development, graduate mechanical, 40-50 
with a rounded background of automation 
materials handling, fabrication, manufacturing 


and = miscellane equip nt Should have 
creative ability, imagination, design, manage 
ment and administrative experience hire 


will be put on the number of patents and patent 
applied for $12,000-815000 (b) Math 
tician-engineer, under 45, MA degree in mathe 
matics, or bachelor degree in engineering, with 
strong minor in math approximately five 
experience with a sales application de 
t of a manufacturer of EDP machines 
or five year experience with a governmental 


ne 
wate 
re 
> 


agency Inapplied math 80600 812,000 West 
ern Pa 1620 
Dust-Control Engineers, 25.40, (4) Applica 


tion engineer to survey and study industrial 
place conditions, prepare recommendations for 
dust and fume control including systems design 
layout and caleulation, equipment selection 
cost estimates Ketablish application engineer 
ing practices on control systems and equipment 
Investigate new application fields Duties will 
also involve some field work b) Experimental 
and test engineer, for laboratory and field ex 
perimental and test work on industrial dusts and 
fumes and control equipment Kaperience ia 
sir flow testing, dust sampling and counting 
particle size analysi and industrial hygiene 
preferably Some field test work Prefer a 
uraduate engineer with laboratory of industrial 
experience in similar work 81000-88000) Md 
W 1627 


Dean of Engineering, interested in developing 
school and has a strong bent toward administra 
tion Salary dependent upon education and 
experience South W 4054 


ingineer for supervision 
BSME, KK, Chit, some production supervisory 
background Ground floor opportunity with 
new subsidiary 87000) $8000 to start, relocation 


Engineers. (a) 


expenses paid i (b) Market research man 
ager college degree tatistical orientation 
Minimum of three years’ experience in sales 
analysis, sales projections, sales quota setting 
special $7000 80000 to start North 
em WN ©) Sales trainee. college degree 


Approximately one year train 
Must he willing to relocate 
Headquarters, northern N J 


sales personality 
img =program 
$1200 to start 
W 4047 


Project-Design Engineer, 45 55, engineering 
clegree or equivalent education. five to ten years 
actual drafting board design of industrial equip 
ment preferably heavy rolling mill machinery 
hould have a working knowled steel or 
nonferrous reduction and mill practices Will 
be responsible for the design of improved plant 
equipment ‘4 and methods perform 
actual basic design work on assigned projects 
Salary open West Coast WwW 


Mechanical Engineer for Mechanical Power- 
Plant Section, )% 15, BS in ME or better, reg 


istered PH preferred, for active participation 
in the engineering and design of industrial and 
yublic utility power plants) Must be able to 
handle preparation of heat-balance studies 
preparation of power studies to obtain maximum 
economy in production of steam and electricity 
be familiar with boiler plant equipment such as 
large and small intermediate and high pressure 
boilers, draft fans, turbine and motor drives 
feed water treating and heating, piping, instru 
mentation, etc $9000 $11,000, depending upon 
experience Eastern Pa W 4640 


Industrial Engineer, BSI degree in industrial 
engineering, having majored in time study, job 
evaluation, time and motion, with about one 
industrial engineering 


year's experience in the 
field. Salary commensurate with experience 
Near Poughkeepsie, N.Y W 4641 


Senior Designers, experience in heating, venti 
lating, and air conditioning for industrial build 
ings, 89000-89500 Company pays placement 
fee New York, N Y W 4642 


Building-Management Operations and Main- 
tenance ngineer, ‘> 45, engineering graduate 
PE heense, and at least ten years’ experience 
covering office building operations, planning of 
aew construction and alterations, and estimates 
and staff administration $12,000-814,500 
New York, N WwW 4040 


Research and Development Engineer, MSMK 
or structural, BSME,. to 45; can use recent 
graduate and train, with a knowledge of applied 
and fluid mechanics Will direct experimental 
work and pertorm necessary analytical work to 
provide data by which pumping equipment is 
designer [>> a manufacturer of pumps. 87200 
Employer will pay placementfee Ind C5028 


Project Engineer, BSME or 
‘5, must know mechanics 
information from research and development 
design pumps for application and services 
some board work for manufacturer of pumps 
To 87200 Employer will pay placement fee 
Ind C 5027 


equivalent, to 
To take design 


Engineering College Teachers: aeronautical 
engineer electrical engineer and o hanical 
enginectr with advanced degrees and/or ex 


perience Good salary schedule and consulting 
opportunities, excellent living conditions Per 
manent Southern Calif 5S 2618 


Candidates for Membership and Transfer in ASME 


Pan application of each of the candidates listed 
below is to be voted on after March 25, 1957, pro 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references 
Any member who has either comments or objec 
tions should write to the Secretary of The Ameri 
can Society of Mechanical Kngineers immediately 


New Applications and 
eTransfers 


Alabama 


Pavan, Je, Kirmingham 


Arkansas 


California 


San Vranet 
Palo Alte 
San Francisco 
San Jose 


Heoos, 
Kwine, Haroto D 
Hiawr, Thomas! 
Haruway, W 


MeLavoutin, R., Claremont 
Paeks, Leonagy B San Francisee 
James Oxnard 

Powe, James W., Granada Hills 


Mountain View 
Glendora 


Kicnakos, M 
Roseers, Kanner 


Virest, Peemin, Je, Sacramento 
Zick, Joun, San Jose 
Colorado 

aRun, Fort Collins 


@lransfer to Member or Affiliate 
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Connecticut 


Waterbury 
Ginson, Joun New Haven 
Keauss, Paur, Farmington 
SkowKonskt, Kowarn S., Bridgeport 


Wuirakur, Warten Je, Niantic 


Delaware 
HarsumMan, Roy Je , Wilmington 
Senumipr, Wilmington 


District of Columbia 


Kowarp W., Washington 
Washington 


HULLINGTON 
Joun G 


Florida 


J OMNSON 


kowary Panama City 
Howarp A, Warrington 


Georgia 


Sragks, Je, Augusta 


Illinois 


Backiuny, Morton 
CoLtpewry, Georon, Chicago 
Demasy, Josern, Chicago 
Granam, Low, Chicago 

Jacous, Nowman A., Chicago 
Jounson, R., Chicage 
Kesscer, Jack Chicago 
Lewis, James KR, Rock Island 
Lien, , Granite City 


Mage, James Je, Forest Park 
Mirenent, T , Wilmette 
Newer, Kowarp Evanston 


Orsant, Kucene G, Chicago 
P , Oak Park 
Sretmincer, , Chicago 


Usuectont,CLerio, Chicago 
Winoman, River Forest 


Indiana 


Kovrovurts, Basttios D 
@Srooner, Je 
Wi_coucuay, Thomas F 


East Chicago 
Indianapolis 
Indianapolis 


lowa 


Kennuvy, L., Newton 
Linpet., Joun F , Newton 
Dace G , Newton 


Kansas 


@Wison, Joseru Merriam 


Louisiana 

Arsour, Jutius B Baton Rouge 
Guowce J., New Orleans 
H , Baton Rouge 


Maryland 


AnsTev, Kenneru Edgewood 
Bentz, Marion F _, Silver Spring 

Brown Ley, CHarces C , Baltimore 
Kincaip, Cuartes V_, Baltimore 
Urexmoure, Cuartes EF, Je, Baltimore 


@Wites, Joun H.. Hagerstown 

Zann, M_, Baltimore 
Massachusetts 

Anronen.t, MarioG Je. Fall River 
C., Boston 

@Biack, Ronert ©, Boston 
Doran, foun W North Andover 
Worcester 

Punt, Aceren W., Grafton 


@CGorvon, tevine G., Beverly 
Geanam, Joun W., Lawrence 
Hevyckinwicz, Eowin J., Lowell 
KoRABOWSKI, ADAM S., Springfield 
@Moonry, Davin A., Boston 
Tuursu, Roserr Concord 
*Tornsca, Rune 
Donaro S., Springfield 


Michigan 
Avirzur, 
@Kasserr, Curtis 
FRANKLIN, Ann Arbor 
@kKiinn, Joun H., Jackson 

Livren, Seymour, Detroit 

Scnupert, Frank St. Clair Shores 
Cart Detroit 

Vare, Ricnarp C , Jackson 


Ann Arbor 


Minnesota 

PRANKIE, Donato Silver Bay 
@Harrnerr, James P , Minneapolis 
Nei.s, Geraro Minneapolis 


Sorte, Wayne A. St Paul 
Missouri 

Prumer, Maueice St. Louis 


Nebraska 


Haut, R Nebraska City 


New Jersey 
Joun New Monmouth 
Greener, Ricnary West New York 
Linke, Cart Saddle Brook 

Mark, Newark 

Pasguinn, R., Metuchen 

Tanc, Yu Gloucester City 


New York 


Auten W , Wappingers Falls 
Poughkeepsie 


Klemingt« 


BALDWIN 
Beit, Tuomas D 
Biumenes, Harry S., New York 
Lawrence Schenectady 
Boyd, Theodore Jr., Mamaroneck 

SC oorne, Witttam E., Schenectady 

DD) Agostino, Robert, New Hyde Park 

Det Vecento, New York 

Di Marco, C. ANprew, Wappingers Falls 
Domprowsk!, Betinny T., Je, Seneca Falls 
Farnis, RaymMonp ©., Franklin Square 
Kennernu Wellsville 

W, Je, Binghamton 
@Luwts, Joun New York 

@Mawnn, Joun J , Chappaqua 

Roser? B., Je , Schenectady 
@Muwnn, Roserr Endicott 
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NEW FROM YARWAY ! 


COLOR-PORT 


BOILER WATER LEVEL GAGE 
for pressures 900 to 3000 psi 


e two-color 
readings! 


reduced 
maintenance! 


e increased 
availability! 


Now Yarway offers brilliant 
two-color boiler water level 
readings, combined with simplic- 
ity of gage maintenance and 
increased availability. 


With the new Yarway Color- 
Port Gage, water space shows green, 
steam space shows red. A full gage 
is all green and an empty gage all red. sei aia 


The Color-Port Gage is serviced 
quickly in piace by simple replacement 
of individual cover-glass assemblies. 
Each cover assembly is held solidly in 

place by four socket head capscrews and 
the “floating assembly” design applies 
safe predeter- 
mined loads on 
glass ports, reduc- 
ing thermal shocks, 
and permitting 
faster warm-up. 
Increased availability 
means longer service 


life. 


Write today for new 
Bulletin 
completely describing Side view of Yarway Color- 
_p : Port Water Level Gage with 

Yarway Color-Port High illuminator, circulating tie-bar 
Pressure Water Level and Welbond gage valves. 


Gages. 


YARNALL-WARING COMPANY 
108 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES. 


° WATER LEVEL GAGES 
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Donato L., New York 
Muesay, New Hyde Park 
Doveras G., Horseheads 
Nicnoras, Brooklyn 
Schenectady 

Rey, Lum A., Olean 

M., Poughkeepsie 
Susser, G., Rochester 

Sreicen, Flushing 

Donaro G , Lancaster 
Ronee? Scotia 

@Vanw Dewvon, Richard K , Binghamton 
James )., Bayside 
Wetssoo.n, Davin Brooklyn 


North Carolina 


Cavern, James L., Cliffside 
Homace G., New Bern 
Charlotte 


North Dakota 


Beown, D , Pargo 


Ohio 

Baken, Racen C., Dayton 

OC nure, M_, 4rd, Cincinnati 
Joun Cleveland 

De Ravuonn A., Alliance 
Koocus, Huaman Cincinnati 
Mirenets, M., Willowick 
J., Cincinnati 
Vanouezen, S., Akron 
D_, Cincinnati 


Oklahoma 


Wayne K , Tulsa 


Oregon 


Moorn, Dantes J., Portland 


Pennsylvania 


B, Erie 
Churchtown 
Cant A, Willow Grove 
Cuasen Laweence Philadelphia 
Joun W , Johnstown 
wine, Rov D, Oil City 

Fiexs, Wuttam G., Pittsburgh 
Viowe, Benjamin, Bethlehem 
Hawes, Wactee Kast Pittsburgh 
Hesemann, D., Lewistown 
Hou, Joun W., University Park 
@Kunnevy, Tuomas W , Wayne 
@Kissicn, Josurn, Jw, Erie 
Conway H., Erie 
Newer, Bradford 
Prosetno, Vincent, Gradyville 
Patnaxis, Sreve Reading 

OK Ricnarn, Pittsburgh 
Bridgeville 
Witson, A, Se, Bethlehem 
Dania Pittsburgh 


Rhode Island 


Finoiey, N_, Providence 
Muerny, Tiverton 
Rorscr, Kast Greenwich 
Santos, Srantev N_, Providence 
Wiittameon, Kannern Greenville 


South Carolina 


Waiour, James Greenwood 


Tennessee 

Parwicia B Nashville 
Groseman, Ronnet Oak Ridge 
Tarn, Jounw Tullahoma 


Texas 

®Aunorr, , Bellaire 
Borveton, A, Baytown 
Huon T Baytown 
Coorns, Gary, Garland 

MecBewe, La Porte 
Waurracen, Joun A, Jn, Lake Jackson 


Virginia 

Lancaster, Joun Norfolk 
Pecrz, Wacrer Hampton 


Washington 

Avertn, Georoe Spokane 
Carson, Anruue Richland 
McKeen, Doveras W., Richland 
Rienaros, Richland 
Ricnesin, Lynn Seattle 


West Virginia 


MANN, Rowerr H South Charleston 
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Wisconsin 
Crornens, Jamas Port Atkinson 


Foreign 

Pareaic« J, Dublin, Ireland 

Georor, Piraeus, Greece 

Koonrow, E., Scarborough, 
Canada 

Pacminnt, M., Ferrara, Italy 

PLosxey, J., Honolulu, T. H 

Saint-Laurent, Witte, Montreal, Que., Canada 

Sreruenson, G., Ottawa, Canada 

TAYLon, Paank D., St. Laurent, Que., Canada 

Veana, Joun C., Montreal, Que., Canada 

Transfers from Student Member to Associate 

Member, Class of 106@ 50 


(bitvarieg 


Herbert Burdick (1883-19567), whose death 
was recently reported to the Society, was a 
design and development engineer, and head of 
his own firm, Bloomfield, N. J. Born, Nyack, 
N. Y¥., Feb. 13, 1883. Parents, William H 
and Seedenie (Bedell) _ Burdick. Education, 
high-school graduate; ICS. He held patents 
pertaining to adding machines, code devices, 
relays, and se on Assoe-Mem. ASME, 1917; 
Mem ASME, 1023. Served the Society on 
Executive Committee of the Hartford Section 


Major Lester Durand Gardner (1876-1956), 
aeronautical executive and a founder of the 
Institute of the Aeronautical Sciences, New York, 
N. Y., died Nov. 23, 1956. Born, New York, 
N. Y., Aug. 7, 1876 Parents, Harry and Frances 
(Seott) Gardner. Education, SB, Massachusetts 
Institute of Technology, 1898; studied adminis- 
trative law at Columbia University, 1900; hon 
LLD, Polytechnic Institute of Brooklyn, 1943 
Married Margaret Kettle, 1913. Assoc-Mem 
ASME, 1922 In 1915 Mr Gardner took a 
responsible job on an aviation magazine that so 
stimulated his interest it led to establishment of 
one of his own the next year Further stimula- 
tion was provided by a year's service in the Army 
during which time he helped organize a number 
of aeronautical squadrons in this country for 
overseas service” In 1018 he attained the rank 
of major He was also the founder in 1016 of 
Aviation Magasine, now the MeGraw-Hill 
Publishing Company's Aviation Week. In 1926 
Mr. Gardner sold his interests in his publishing 
business, which later became the Gardner 
Publishing Company, and devoted his time to a 
study of European airline development. In 
1927 President Calvin Coolidge appointed Mr 
Gardner United States delegate to the Fourth 
International Aviation Congress in Rome. The 
next year he was United States delegate to the 
International Conference on Civil Aeronautics 
in Washington, D. C In the same year he 
became president of Aeronautical Industries 
Inc , an investment trust, and was elected presi 
dent of the Aeronautical Chamber of Commerce 
of America Mr. Gardner and several colleagues 
founded the Institute of the Aeronautical Sciences 
ia 10382 He became its secretary, later rising to 
higher posts, including president of the Aeronau 
tical Archives, established by the organization 
in 1059 Vor his efforts in founding the Institute 
he received the Daniel Guggenheim Medal in 
1047, one of aviation’s highest awards In 
the years preceding World War I, Mr. Gardner's 
scientific bent led him to explore the medical 
and commercial possibilities of radium. He 
tested its application in paint, ink, and medicine 
He visited the Curies in Paris to learn more about 
the substance 


William Wallace Hanscom (1868-1956), in 
dependent consulting engineer, San Francisco, 
Calif, died Nov. 9, 1956. Born, San Francisco 
Calif, Dee 1868 Parents, William W. and 
Abbie P Hanscom. Education, high-school 
graduate Married Susie I Richards, 1908; 
two sons, William W., Jr, and Russell ¢ In 
vented and patented lead storage battery ele 
ments for which he received a Gold Medal in 
London Agricultural Exposition c« 1900; author 
of several technical articles published in trade 
journals Mem ASME 1913. Served the 
Society as Section chairman; committee work 
on State Accident Codes, meetings, papers, 
and so on 

Robert Siegfried Hantsch, Lieutenant, USAF 


(1933-1956), died Oct 26, 1956, in an airplane 
crash Born, White Plains, N. VY, Feb. 11 


1933. Parents, Herman and Martha Hantsch. 
Education, Augusta Military Academy, 1950; 
BS(ME), Stevens Institute of Technology, 
1954. Married Ingrid Rodal, 1954. Assoc. 
Mem. ASME, 1954 


Horace Sinclair Hunt (1883-1956), president, 
Fargo Engineering Co, Jackson, Mich died 
Nov. 10, 1956. Born Jackson, Mich, Oct 
10, 1883. Parents, Charles P. and Anna (Sin- 
clair) Hunt. Education, BS(ME) and BS(CE), 
Michigan Agricultural College, 1905. Married 
Mary Cecile Alden, 1912. Mem ASME, 
1919. During World War I, he was Director of 
Conservation for Michigan under the U. 8S 
Fuel Administration. In addition to having 
been connected with the design and construction 
of about 40 hydroelectric projects he had been 
consulting engineer on dams and hydroelectric 
Jants for the Lower Colorado River Authority, 
exas, the Central Nebraska Public Power and 
Irrigation District, the Vicksburg and Tulsa 
District of the Corps of Engineers, and has 
acted as consultant to the TVA on special valua- 
tion matters. Survived by wife and three 
children, Horace S., Jr., Jackson, Mich ; Charles 
A., North Plainfield, N  J.; and Mrs. Florence 
E. Peterson, Jackson, Mich 


Waldemar Bernhard Kaempffert (1887-1956), 
science editor, The New York Times, died Nov 
27, 1956. Born, New York, N. Y., Sept. 23, 
1887. Parents, Bernhard and Juliette Kaemp 
flert. Education, BS, College of the City of 
New York, 1897; LLB, New York University, 
1904; hon. DS, Clarkson Polytechnic Institute, 
1939. Married, Carolyn Lydia Yeaton, 1911 
(died 19033) He was admitted to the New York 
bar in 1903; registered as a patent attorney 
In 1897, Mr. Kaempffert obtained a job as an 
assistant editor of The Scientific American; 
in 1911 he was named managing editor of that 
magazine. Four years later he joined Popular 
Science Monthly as editor and remained in that 
position until 1920. He became science editor 
of The New York Times, writing a weekly column 
on current research, occasional editorials on 
scientific subjects, and sometimes covering con- 
ventions of scientists and other news events in 
his field. Asaresult of his world-wide reputation 
as a science editor he was invited to become direc- 
tor of the Chicago Museum of Science and 
Industry founded by Julius Rosenwald At 
the time the largest technical museum in this 
country, it was modeled after the Science Mu 
seum of South Kensington, the Conservatoire 
des Arts et Metiers, and the Deutsches Museum 
of Munich, with over 400,000 sq ft of science and 
engineering exhibits, most of them in operation 
Except for three years spent in this post his work 
at The Times occupied him until his death 
As one of the earliest ‘science editors’ in journal 
ism his specialty was explaining the technical 
discoveries of scientists to the layman in popular 
language Thousands of his articles informed the 
average reader of the ever-increasing flow of 
new-found facts His subject was as wide as 
nature itself, and, though he often dramatized 
science he never sensationalized In his specula 
tions on matters ranging from a rocket trip to 
Mars to self-hypnosis, he exhibited a lucid style 
without bewildering the reader by talking over 
his head or patronizing him by talking down 
Mr. Kaempffert was elected to Phi Beta Kappa 
upon his graduation from City College’ In 
1954 he became the first science editor to receive 
the Kalinga Prize offered by UNESCO He 
was nominated for the award by the British 
Association of Science Writers, which cited him 
for contributions to the public understanding of 
science. In the same year he accepted for 
The Times a special award of the Albert and 
Mary Lasker Foundation It credited him with 
having “shaped profoundly his newspaper's 
contribution to medical reporting in the public 
interest."" Mem ASME, 1930; Fellow ASME 
1956. He wrote articles for other publications 
than The Times on many occasions. He was 
the author of six books on various aspects of 
science and served as editor of half a dozen other 
popularized volumes, some for children 


Charlies K. Longenecker (1867-19567), whose 
death was recently reported to the Society, was 
president of Chas. Longenecker & Co, New 
York, N. YY. He had made his home at Strath 
Haven Inn, Swarthmore, Pa Born, Shamokin 
Pa, Dee 26 1867 Fducation graduate 
common schools of Lancaster, Pa; two-years 
private instruction Mem. ASME, 1892 


William J. Murphy (1888-1956), construction 
superintendent, Public Service Electric & Gas 
Co, died March 22, 1956, Glen Ridge, N. J 
Born, Brooklyn, N. Y., Nov. 9, 1888 Parents 
Matthew W. and Mary F. (Cochran) Murphy 
Education, ME, Cooper Union New York, 

4 Married Elizabeth G. MacKeugh, 1913 
Survived by wife and son, Matthew W , Metede- 
conk, N. J Mem. ASME, 1927 
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“Fade-Out” Paper 

is especially well adapted for — 
heating, wiring, plumbing and 
electrical diagrams...for struc- 


NOW...IN ROLLS 


CLEARPRINT ‘'FADE-OUT’’ PAPER 


tural and architectural draw- 
ings...for plant layouts and 
USE CLEARPRINT’S print can reduce your drafting 
Make This Convincing 


1. INVITES PENCIL AND PEN — Try 
Clearprint’s perfect working sur- 
face with a 2H pencil, then with a 
ruling pen. Lines are sharp and 
clean -—— no feathery edges. 


2. ERASES PERFECTLY — Erase some of 
the lines. Redraw and erase several 
of them repeatedly. Crease the pa- 
per, too. Then hold it to the light 
and notice the absence of grid lines q 
and ghosts. a 


3. NO GRID, NO GHOSTS ON PRINTS — — 
Make a quick print of the sheet, 
The original ie faithfully repro 
duced, clean and easy to read, 
without erasure ghosts or cross sec- 
tion rulings. 


+--+ 


A CLEARPRINT PAPER 
; FOR EVERY JOB 


ASK FOR COMPLETE 
SAMPLE BOOK 


Available in ROLLS up to 42” wide, and in SHEETS 
of any specified size. Grids ruled 4 x 4, 5 x 5, 8x8 
and 10 x 10 lines to the inch. 
Printed on Clearprint Technical Papers: 
No. 1000H —16 Ib. weight 
No, 1020 —20 lb. weight 


p IN SHEETS, PADS and ROLLS 


4 CLEARPRINT PAPER CO. ME 
1482 - 67th St., Emeryville, Calif. 


BELIEVING! 


Ask your dealer for samples, or send coupon 


CLEARPRINT. 
‘*FADE-OUT”’ PAPER 


Demand Watermarked Clearprint 


THERE 1S NO SUBSTITUTE — 


MECHANICAL ENGINEERING 


Send me Clearprint samples, with prices, for 


[] Please send me sample Clearprint “Fade- 
Out” sheets, with prices. 


following uses: 


| [) Have your representative call at my office 


City Lom tat 
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ASME Secretary's office in New 
York depends on a master member- 
ship file to maintain contact with in- 
dividual members. This file is re- 
ferred to dozens of times every day 
as a source of information important 
to the Society and to the members 
involved, All other Society records 
and files are kept up to date by incor- 
porating in them changes made in the 
master file. 

From the master file are made the 
lists of members registered in the 
Professional Divisions. Many Divi- 
sions issue newsletters, notices of 
meetings, and other materials of spe- 
cific interest to persons registered i 
these Divisions. If you wish to re- 
ceive such information, you should be 
registered in the Division (no more 
than three) in which you are in- 


Please Print 


LAST NAME 


POSITION TITLE 


NAME OF EMPLOYER (Give complete name in full 


EMPLOYER'S ADDRESS 


Oil Refinery Contractors, Mfr's. Representative, et 
HOME ADDRESS 


PRIOR HOME ADDRESS 


* CHECK “POR MAIL’ 
ADDRESS 


| subscribe to 


Mecnanicat 
Transactions of the ASME 
Journal of Applied Mechanics 
Applied Mechanics Reviews 


A--Aviation 

| B-—-Applied Mechanics 
C--Management 

| D--Materials Handling 
Oil and Gas Power 
Fuels 


L 


{Hydraulics 


PIRST NAME 


J-—-Metals Engineering 
Heat Transfer 
Process Industries 
M—Production Engineering 
N—Machine Design 

] O-—Lubrication 
Safety P—Petroleum 

Q~—Nuclear Engineering 


Keep Your ASME Records Up to Date 


terested. Your membership card 
bears key letters, below the designa- 
tion of your grade of membership and 
come of election, which indicate the 

ivisions in which you are reg- 
istered. 

Consult the form on this page for 
the meaning of the letters. If you wish 
to change the Divisions in which 
you are registered, please notify the 
Secretary's office. 

It is important to you and to the 
Society to be sure that your latest 
mailing address, business connection, 
and Professional Divisions enroll- 
ment are correct. Please check 
whether you wish mail sent to home 
or office address. 

Please complete the form below 
and mail it to: ASME, 29 West 39th 
Street, New York 18, N. Y. 


ASME Master-File Information Den 


MIDDLE NAME 


NATURE OF WORK DONE 


¢ g., Design Engineer, Supt. of Construction, Manager io Charge of Sales, etc 


Division, if any 


City Lore State 


ACTIVITY, PRODUCT, or SER VICE OF EMPLOYER, ¢.g., Turbine Mfrs., Management Consultants, 


City Zone 


City Zooe 


State 


Address changes effective 
when recetved prior to: 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


Please register me in three Professional Divisions as checked 


R—Railroad 

S—Power 

T—Textile 

V—Gas Turbine Power 

W—Wood Industries 

}] Y—Rubber and Plastics 

} Z—Instruments and 
Regulators 


Percy Paul Pratt (1896-1956), vice-president, 


manufacturing and engineering department, 
General Foods Corp., died April 4, 1956. Born, 
Athens (Calhoun), Mich., Oct. 30, 1896. Educa 


tion, BS, Massachusetts Institute of Technology, 
1923. A specialist in engineering economics 
plant process design and location, Mr. Pratt 
was employed by the Postum Company and 
later the General Foods Corporation He 
served as a lieutenant colonel in the -United 
States Army during World War II He was the 
author of a paper on materials handling pre- 
sented before the 1928 ASME Fall Meeting 
Mem. ASME, 1946 


William Clarence Rahe (1925-1956), plant 
superintendent, American Metal Craft Co, 
Waterville, Ohio, died in an automobile accident 


Nov. 12, 1956. Born, Toledo, Ohio, Sept. 13, 
1925. Parents. Clarence F. and Gertrude (Blum) 
Rahe. Education, BS(ME), University of 
Illinois, 1946; MS, University of Michigan. 
1950. Married Mary A. Meyer, 1950. Assoc 
Mem. ASME, 1949. Survived by wife and 


three children, Pamela Sue, Rodney William, 


and Seott Michael 


Halver Rufus Straight (1884 1956), a specialist 
in the ceramic industry, Adel, lowa, died Sept 
28, 1956 Born, El Paso, Ill, Aug 24, 1 
Education, ME, University of Illinois, 1907 
He was the author of many articles published by 
the American Ceramic Society and the American 
Society of Agricultural Engineers. He held at 
least 82 U.S. patents, largely in connection with 
the clay-products industry. Mem. ASME, 
1946 


Ernest Szekely (1888-1956), heating, ventilat 
ing, and air-conditioning specialist, Wauwatosa, 
Wis, died Nov. 29, 1956 Born, Debrecen, 
Hungary, July 24, 1888 Parents, Emil and 
Cecily (Morvay) Szekely. Education, ME, 
University of Budapest, 1910 Naturalized 
US. citizen. Mem. ASME, 1944. Married 
Sari Dobo. He was president of the Bayley 
Blowing Co., Milwaukee, Wis Mem. ASME 
1044. Survived by wife and a son, George 
Emery Szekely, Milwaukee, Wis 


George Alfred Watts (1906-19567), superin 
tendent of products development, The Babcock 
& Wilcox Research Center, Alliance, Ohio, 
died recently, according to a report received by 
the Society Born, Jonesboro, La, Aug. 30, 
1906. Education, BS(ME), Louisiana Poly- 
technic Institute, 1929. He was associated with 
The Babcock & Wilcox Company from 1930 
uatil his death He was the co-inventor of the 
eyclone furnace and held six patents. He was 
the author of ‘‘Multi-Fuel Firing Cyclone Fur 
naces,"’ delivered at the 1956 ASME Semi 
Annual Meeting in Cleveland, Ohio. Mem. 
ASME, 1955. 


Macon Wesson, 
Chief of Ordnance, 


Charles 


retired 


Major General 
USA (1878-1956), 


Washington, D. C., died Nov. 24, 1956. Born, 
St. Louis, Mo, July 23, 1878 Education, 
United States Military Academy, 1900 


graduated from Ordnance School of Technology 
1911 Army War College, 1925. General 
Wesson, fifteenth Chief of Ordnance of the Army 
of the United States, had a distinguished military 
career Following his graduation from the 
U' S. Military Academy he served for two years 
with the artillery and cavalry He returned to 
the Academy as an instructor in the department 
of philosophy for four years During World 
War I, after rebuilding the Watertown Arsenal, 
he served as Commanding Officer of the Ordnance 
Repair Shops at Mehun-sur-Yevre and later was 
in charge of ordnance construction and main 
tenance of the American Expeditionary Force 
For exceptionally meritorious and distinguished 
services in these endeavors he was awarded the 
Distinguished Service Medal. In 1925 he was 
assigned to duty as Commanding Officer and also 
constructing quartermaster of the Aberdeen 
Proving Ground, Md. At the end of this 
assignment, in 1929, he became assistant mili 
tary attache at the U. S. Embassy in London 
At the time of his appointment to the position 
of Chief of Ordnance, in 1938, he was completing 
a second tour of duty at Aberdeen Proving 
Ground General Wesson was awarded an 
oak leaf cluster to the Distinguished Service 
Medal for his efforts in the largest arms produc 
tion program in the history of the United States 
He directed the Army phase of the program, 
utilizing research and production facilities of 
American industry to maximum effect In 
addition he was awarded the General C. C. Wil- 
liams Gold Medal of the American Ordnance 
Association He was later awarded a second 
oak leaf cluster to the Distinguished Service 
Medal for service with the Lend-Lease adminis 
tration. In 1941 General Wesson was made an 
Hon. Mem ASME. He is survived by his 
wife, Mrs. Virginia R. Wesson, and two daughters, 
Mrs. Gordon v1 Wells and Mrs. Anne W. Stone 
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0 


AIR VELOCITY OVER FRAME IN 100’/MIN. a 


SAVE 15% AND MORE ON FAN MOTORS 


You can get as much as 50% more horsepower at 
no extra cost by using Reliance Air-Over Motors to 
drive fans and ventilators. 


Reliance has developed a new line of totally-enclosed 
motors for fan service. These motors produce 

more horsepower when mounted in the air stream 

of the driven fan. Reliance Air-Over Motors 

will develop as much as 50% more than rated 
horsepower by utilizing the cooling effect 

of the fan’s air flow. 


These new Reliance Motors will save you money. 
By purchasing a lower horsepower rating you 

can save more than 15% and still meet 

job specifications. 

Reliance Air-Over Motors are available from 

44 through 40 horsepower—720, 900, 1200, 1800, or 
3600 rpm. Common horsepower ratings are 
available from stock. B-1647 


RELIANCE 


ELECTRIC 


DEPT. 293A, CLEVELAND 17, OHIO © CANADIAN DIVISION: WELLAND, ONTARIO 
Sales Offices and Distributors in Principal Cities 
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JENKINS Fig.106-A 


The FIRST 


Renewable Composition Disc 
BRONZE GLOBE VALVE 

150 Ibs. Steam 3OO Ibs. O.W.G. 
in. to 3 in. 


Making a 
Work Horse 


a Champion 


Take a Fig. 106-A apart. It’s easy to 
see the reason why it’s the “champion” 
of disc-equipped Bronze Globes, Every 
part, from heatproof handwheel to pipe 
ends, reflects the design and construc- 
tion skill of generations of Jenkins 
Valve specialists. 

Jenkins Bros. introduced the first 
renewable composition disc Globe... 
is still the only manufacturer of both 
valves and discs. 

Fig. 106-A not only looks better — 
it proves out better in performance. In 
any comparison, its long-life, low-up- 
keep record has always set the standard. 
That is the true measure of valve cost 
— and it is the reason why industry's 
shrewdest buyers will settle for nothing 
less than Fig. 106-A quality. 

The Fig. 106-A “family”, with inter- 
changeable parts, provides Globe, 
Angle, and Check patterns to meet 
90% of average valve needs. 

Ask your Jenkins Distributor for 
full information, or write: Jenkins 
Bros., 100 Park Ave., New York 17. 


LOOK FOR THE JENKINS DIAMOND 


VALVES =< 


SOLD THROUGH PLUMBING-HEATING AND INDUSTRIAL DISTK:oUTORS 
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Indicator Switch 


What is claimed as a “foolproof” device 
that signals when a valve has completed its 
closing or opening cycle has been developed 
for use in aircraft and guided missiles by 
Bridgeport Thermostat Div., Robertshaw- 
Fulton Controls Co., Milford, Conn. 

The new “Capswitch”’ position indicator is 
being used on propellant valves for malfunc 
tion analysis by a leading manufacturer of 
rocket engines, according to the company. 
It is said to be adaptable to any type of con 
trol where repeatability within + .001 in. is 
desired. 

Two models of the position indicator are 
offered. Both are small, lightweight, com 
pletely sealed in epoxy resins, and the entire 
mechanism is encased in a steel shell. 

The indicator is mechanically actuated by 
a sealed plunger, which is depressed by the 
valve stem, thus closing and/or opening con- 
trol circuits. 

One model, designated the 65M41, is of the 
SPDT type and weighs .095 |b. The 
65M83 model is a DPDT type weighing .19 
Ib. 


Thrust Bearing 


A double-acting aligning thrust bearing 
designed for the most severe conditions where 
potential misalignment and heavy but inter 
mittent thrust loads from either direction are 
present, is announced by Rollway Bearing 
Co., 541 Seymour St., Syracuse, N. Y. 

In assembly for steel forming passes, the 
special bearing consists of two center thrust 
plates, two roller assemblies, a left-hand con 
vex-curved thrust plate with concave-curved 
aligning plate, a right-hand concave-curved 
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Available literature or information may be secured ky writing direct é 


to the manufacturer. Please mention MECHANICAL ENGINEERING. 


thrust plate with convex-curved aligning 
plate, and an inner spacer sleeve. 

One-inch diameter rollers are staggered to 
insure even wear distribution: three '/»-in. 
long rollers in each of ten slots, and two */, 
in. long rollers in ten alternating slots. 
Bearing thrust capacity, at 100 rpm, is 
114,275 lb. 

This Type DAT thrust bearing is used in 
conjunction with specially designed aligning 
radial roller bearing. The bearing’s sraight 
inner race is separable with roller assembly 
self-contained in outer race. Outside diame 
ter of double-flanged outer race is concave for 
alignment with convex surface of aligning 
ring. Capacity of special MUC type radial 
bearing is 278,800 Ib at 100 rpm 


Oscillating Conveyor 

What is described as the newest design in 
oscillating conveyors, designated Coilmount, 
has been introduced by Link-Belt Co., Dept. 
PR, Prudential Plaza, Chicago 1, Ill. 

The unit is especially engineered for appli 
cations in the intermediate ranges and capaci 
ties to augment and complement the light 
and heavy ranges of the firm’s Flexmount 
and Torqmount conveyors for bulk materials 
handling, it is stated. 

The company says the new conveyors are 
similar to others in its line, except that the 
trough in which material is conveyed is sup 
ported by cast aluminum rocker legs and coil 
springs. 

Motion is imparted to material carried in 
trough by means of a constant-stroke eccen 
tric drive that produces an upward and for 
ward oscillating movement resulting in a 
gentle, continuous forwarding of materials 
regardless of overloads or surges. It is avail 
able in fully assembled sections of 5 to 10 ft 
lengths, in trough widths of 10 and 20 in., in 
10 gage or */ys in. trough thickness. Sections 
can be assembled in lengths up to 100 ft. 

According to the company, coil springs 
absorb nearly all inertia forces through 
natural frequency principles and provide 
maximum drive reserve for overcoming surge 
loads, 


Electrical Connectors 


A new series of electrical connectors has 
been developed by Aluminum Company of 
America, 1501 Alcoa Bldg., Pittsburgh 19, 
Pa. The units are said to make possible a 
major reduction of conductor clamp inven 
tories. Heavy-duty U-bolt clamps, employ 
ing universal, parallel spacer grooves, now 
can be used on a wide range of cable sizes. 

The six clamps, designated 580 Series, can 
be used on ACSR from No, 2 to 715.5 MCM, 
and will also handle sizes No, 2 to 800 MCM 
stranded aluminum conductor. All propor 
tions—length of clamps, number of bolts, 
bolt sizes—are engineered for the range of 
conductor size to be accommodated and the 
job to be done, the company reports. The 
U-bolt portion, flattened to reduce bulk, pro 
vides wrap-around strength and even pres 
sure distribution, 

In laboratory tests the clamps have under 
gone a thousand heat cycles using various 
conductor combinations, the firm states. 
Test currents produced conductor tempera 
tures in 200 F, with no significant change in 
connection resistance, 


Compressor Lubricant 


Pydraul AC, a fire and explosion resistant 
fluid developed by Monsanto Chemical Co., 
800 N. 12th Blvd., St. Louis, Mo., specific 
ally as a lubricant for air compressors, is the 
subject of a technical bulletin published re- 
cently by the company. 

Use of the fire-resistant fluid in place of 
petroleum oil greatly reduces hazards of air 
compressor explosions and receiver fires, the 
bulletin states. Pydraul AC also is reported 
to minimize the formation of carbon deposits 
on exhaust valves and air system compo. 
nents. 
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CLEARLY DEFINED = THOROUGH PENETRATION CLEAN 


CONTOURS 


A CLEAR CASE OF QUALITY... 


R/M FABRIC PISTON CUPS 


Designers of hydraulic and pneumatic 
equipment like these quality features 
built into R/M Fabric Piston Cups, 
because they mean extra performance 
and longer wear: 
1. Precision molding—Note the clear defi- 
nition of contours, smooth surfaces, clean 
trimming—all evidence of top-flight mold- 
ing practice 
2. Superior impregnation—Cut an R/M 
Fabric Piston Cup apart, and you will 
see how R/M's special method gives 
deeper, more thorough penetration of 
the compound into the fabric. This keeps 
wicking action from destroying the cup 
internally and gives greater resistance to 
ply delamination, 
3. Controlied tolerances—Careful quality 
control insures dimensional uniformity, 
consistent hardness, and strict adherence 
to industry standard sizes. 


R/M Fabric Piston Cups are avail- 
able to fit cylinders from 2 to 12 in. 
in diameter. Types are furnished in 
varying degrees of hardness for pres- 
sures up to 1500 psi and in different 
compounds to meet specific operating 
conditions. 


complete line 
of mechanical pack- 
ings includes: Vee- 
Flex Packings, Vee- 
Square Packings, Ho- 
mogenous Vee-Rings, 
Fabric Piston Cups 


For complete information, 
write for this booklet 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


FACTORIES; Passaic, N.).; Bridgeport, Conn.; Manheim, Pa.; Neenah, Wis,; No, Charleston, Crawfordsville, ind.; 


Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles ¢ Laundry Pads and Covers « Industrial 
Rubber + Engineered Plastics « Sintered Metal Productse Abrasive and Diamond Wheels « Rubber Covered Equipment 
Brake Linings « Brake Blocks « Clutch Facings « Fan Belts » Radiator Hose « Bowling Bails 
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Aircraft Lock Bolts 


Standard Pressed Steel Co., Jenkintown, 
Pa., has been licensed by Huck Mfg. Co., 
Detroit, Mich., to make Huck’s proprietary 
lock bolts out of Titanium, only 57 per cent 
as heavy as alloy steel. 

The titanium bolts will be as Strong as 
their steel counterparts, the firm reports. 
They will permit weight savings in aircraft 
through size-for-size substitution of titanium 
for steel lock bolts. 

The lock bolts made of alloy steel are used 
widely in the air-frame industry for critical, 
structural and skin panel assemblies. They 
will be produced in tension-pull, shear-pull 
and stump types, in sizes ranging from No. 10 
to */,-in. diam. 


Valve Manifold 


A new manifold designed to afford eco- 
nomical and efficient multiple mounting of 
the firm’s 2, 3 or 4-way valves in any desired 
combination, is announced by Valvair Corp., 
454 Morgan Ave., Akron 11, Ohio. 

Available in 2 and 3 station types, the new 
cast aluminum manifold has full length inlet 
and exhaust ports, both 1 in. NPT, common 
to all valve stations. Electrical wiring is run 
through a 1'/, in. NPT conduit passage, with 
one access cover for all stations to simplify 
wiring. Pilot solenoids leads are enclosed in 
dirt and moisture-proof flexible conduit. The 
manifolds are designed with side or bottom 
cylinder porting to facilitate piping. Holes 
for mounting the manifold and valve assem 
bly are also provided. 

According to the manufacturer, the new 
manifold can be adapted to any type of con 
trol valve application. Combinations of 
single or double solenoid valves can be 
mounted at any station on the manifold. 
The 2, 3 and 4-way valves can be used in any 
combination. Remote operated, speed con- 
trolled and oil pilot vaives also are suitable 
for installation. 

To afford uniform mounting of 2, 3, 4, 5, 6 
or more valves, manifolds can be ganged by 
bolting the assemblies together, end-to-end. 
O-rings seal inlet, outlet and wiring ports. 
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NPT threading of ports simplifies connection 
to supply and plugging of terminal ends. 


Use of the new manifolds is said to reduce 
piping time and material costs at machine 
assembly. Equally spaced cylinder connec- 
tions will improve appearance of complex 
piping, the manufacturer claims. In addi- 
tion, the manifold permits the use of a cost- 
reducing centralized lubricating and filtering 
air supply system. 

The new manifold is offered in 2 and 3 sta- 
tion types with */s or '/s in. NPT cylinder 
ports. Kits of O-rings and through-bolts, for 
ganging manifolds end-to-end, are also_avail- 


able. 


Motive Power Battery 

What is described as a basic scientific de- 
velopment that makes possible new capacity 
standards for storage batteries used to power 
electric industrial trucks has been announced 
by Exide Industrial Div. Electric Storage 
Battery Co., Dept. TG, Box 8109, Philadel. 
phia 1, Pa. 

It is accomplished through the use of a 
new type of armored porous tubing to encase 
the grid spines and active material of the 
positive battery plates, to concentrate more 
power into the same battery-cube space. 

The tubing is described as highly per- 
meable to the diffusion of electrolyte and the 
passage of current. According to the com 
pany, it acts like a highly efficient cigaret 
filter, facilitating the electrochemical action. 
The battery with the new tubing is said to 
be particularly effective at high discharge 
rates. 

The tubing prevents practically any loss or 
shedding of active material, the firm states. 
Although the porosity is extremely high, the 
minute openings are such that virtually no 
particles can work their way through. It is 
impervious to electrochemical action within 
the battery, and is highly resistant to the 
attack of acid. 

Batteries incorporating the new principle 
are available in finished steel trays in eleven 
sizes, with from 11 to 33 plates, capacities 
ranging from 360 to 1152 amp-hr at the 
6-hr discharge rate. 


100 KV Test Set 

Peschel Electronics Inc., 19 Garden St., 
New Rochelle, N. Y., announces a 100 KV 
d-c test for insulation testing of samples, or 
full reel tank testing. 

According to the company, the unit offers a 
preferred method of checking the insulation 
of cables and it meets new IPCEA standards 
as well as MIL, JAN and ASTM specifica 
tions. Features incorporated in the unit 
include 0-100 KV voltage output, adequate 
capacity for rapidly charging full reels, auto 
matic output shorting, external interlock 
provision, KV meter and current meter for 
determining leakage resistance, overcurrent 
trip-out to de-energize HV, Dual range me 


ters. 
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It’s new! It’s simple! It’s versatile! And for 
countless applications, Barco’s new Type C 
Rotary Joint will give you the best operating 
records you've ever had. 


FOR ALL SERVICES—One basic style of re- 
volving joint for single flow or syphon flow 
...one basic seal for steam, air, water, oil, 
gas —or alternating hot and cold! For tem- 
peratures to 450°F. Special to 500°F. 


NO LUBRICATION NEEDED — Bearings 
and seal self-lubricating. Seal self-adjusting 
for wear. Long life without repairs or 
maintenance. 

LOW TORQUE — Low starting and running 
torque*. Saves power. Suitable for any or- 
dinary speed. To 200 psi, steam, or 400 psi, 
hydraulic. 


COMPACT, SIMPLE —Malleable iron body; | 


heat treated steel shaft; R.H. or L.H. thread. SEND FOR 
Eight sizes, 2” to 3”. NEW CATALOG 310 TODAY. 


*Typical example: 12 in. lbs. starting torque for 1° Type C on 
100 psi water. Rotating torque, same. 


BARCO MANUFACTURING CO. 


521-D Hough Street e Barrington, Illinois 


UNDED 1908 


|. The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 
In Canada: The Holden Co., Ltd., Montreal 
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PARTS LAST LONGER... if they're centrifugally LATEST CAT 

cast by the Shenango process. Tougher parts 
because of finer, pressure-dense grain, greater 5 

strength, better elongation and from 

sand inclusions and blow holes. There's mini- ae 

mum waste, less machining. The large bronze : Plastic Pipe Cement 

liner and seat ring shown here are typical of : A paper-thin layer of plastic on a section 
various parts, large and small, ferrous and “7 of the inside wall of a new pipe fitting has 
modern plant. Informative bulletins give a 
facts. Write to: Centrifugally Cast Products New York 20, N. Y., as a means of doing 


Division, The Shenango Furnace Company, Se away with the problem of leaks at joints in 
Dover, Ohio. . ‘ | cemented, or solvent-welded, plastic pipe in- 


stallations. 


The plastic layer, only a few thousandths 
of an inch thick, makes the inner half of the 
fitting slightly smaller than the outside di- 
ameter of the pipe it is used to join, the firm 
states. A light coat of solvent base cement 
on the inside of the fitting, and on the pipe 
end, softens the plastic layer so the pipe can 
be pushed snugly into place. 


High contact pressure between pipe and 
fitting causes a positive weld, according to 
the company. The weld is said to be strong 
enough within seconds for ordinary handling, 
and in about two hours the solvent-softened 
plastic in the weld area is hardened so the 
joint is as strong as the pipe itself. 

The new fitting also has a flared entrance, 
leading to the narrow interior section, so pipe 
can be inserted quickly and easily. This 
flared opening also aligns the pipe automatic- 
ally for welding. 


Small Clinch Nut 

Grip Nut Co., South Whitley, Ind., an- 
nounces a new, smaller size clinch nut, Nos. 
4, 6 and 8, with and without the firm’s 
Gripco locking feature. 

Formerly the clinch nuts were made only 
in sizes from No. 10 through ®/sin. In addi- 
tion, the dimensions of the No. 10 size and 
the '/, in. have been changed to smaller 
across flats and also smaller across flats 
clinching collars, the company reports. 


Electronic Counter 


Performance Measurements Co., 15301 
W. MeNichols Rd., Detroit 35, Mich., 
announces a 7-lb portable electronic counter 
which features a combination of plug-in elec- 
tronic decade and five-digit mechanical regis- 
ter. The design consists of an input ampli- 
fier, pulse shaper, plug-in electronic decade 
unit and register. 


Capable of counting rates up to 12,000 
counts per minute (200 per sec) the unit is 
said to be suited for a variety of testing and 
measurement problems in industry. Accord- 
ing to the company, it meets shop or lab 
counting needs which are beyond the speed 
of ordinary electro-mechanical counters, but 
do not require the counting speed or elab- 
orateness of multi-decade electronic counters. 

The counter will respond to electrical 


pulses of 2.5 v peak, such as derived from a 
yoy photocell or magnetic pickup, or will respond 


to ordinary contact closure. Count capacity 
| is 999,999 counts, with an accuracy of --one 


‘ P 2 4 
COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES count. It operates on 105-125 VAC, and 


has 90 v d-c accessory power available for 
ITE METAL + ALLOY IRONS 
MONEL METAL NI-RESIST + MEEHANITE of ott. 
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Pressure Regulator 


A new type of line pressure regulator said 
to incorporate many advantages found only 
on more expensive types has been announced 
by Hoke, Inc., 211 S. Dean St., Englewood, 
N.J 


Called the 660 series, the new regulator 
has, according to the company, a built-in 
pressure relief mechanism that automatically 
relieves a build-up of back pressure on the 
delivery side that exceeds the set delivery 
pressure. 

The complete series consists of four styles, 
delivery pressure ranges of 0-40 psi or 0-150 
psi and flow rates up to 2500 cfh. All styles 
have an O-ring seat designed to provide 
absolute shut-off and are offered in a choice 
of either in line or angle pattern inlet-to-out- 
let connections, 


Gear Speeder 


Easier and truer noise inspection of larger 
size mating gears is said to be made possible 
with a modified standard gear speeder from 
Michigan Tool Co., 7171 E. MeNichols Rd., 
Detroit 12, Mich. 

Designated Model 1129-SP, the gear 
speeder uses enclosed spindies and a special 
built-in listening horn for better definition of 
noise characteristics for this particular appli- 
cation. The machine can be provided with 
fittings for contact microphones and other 
acoustical equipment. 

In operation, only one spindle is driven 
with brake loads applied to the opposite 
spindle. The driven spindle is reversible. 
Control of the gear speeder uses push buttons 
and manually operated handles. Four 
spindle speeds (580, 870, 1160 and 1740 
rpm) are obtained from a four-speed con 
stant-torque */,-hp motor. The motor has a 
sealed sleeve bearing and dynamically bal- 
anced. The external contact friction brakes 
are manually operated and accommodate a 
variable load. 

The speeder will accept gears up to a maxi 
mum diameter of 23 in. with a maximum face 
width of 10 in., the company reports. Center 
distance range is to 12 in. Distance be 
tween centers on both front and rear spindles 
is 25 in. Floor space requirements are 46'/, 
99 in. 
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Scale deposits on steom tur- 
bine blading. Photo courtesy of 
Hartford Steam Boiler Inspec- 
tion & Insurance Co. 


No Build-Up! No Blow-Up! 


WHEN MODEL 1106 PROPORTIONEER 
FEEDS BOILER WATER CHEMICALS 


Prevent scale build-up (caused by boiler carry-over) on 
turbine blades with proper raw water or internal steam * 
boiler treatment. Model 1106 Proportioneer feeds all chem- ; 
icals (alkaline, neutral, or acid) accurately (guaranteed 
within + 1% ) over 15 to 1 range. Capacities range from 0.11 
to 35.6 GPH .. . for discharge pressures up to 1100 psig. 


PAY GET MORE! 


Design features of this propor- 
tioning pump include interchangeable 


measuring cylinders, super-accurate 
Vane-Guide check valves, and per- ae 
centage calibrated stroke-length scale. 


Request Bulletin 1106-2 for complete data. Write 
to PROPORTIONEERS, INC., 382 Harris Avenue, Prov- Pk 
idence 1, Rhode Island. ae 


PROPORTIONEERS, INC. 


On 


B-I-F INDUST RIES 
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Then you'll be interested in investigating 
Kennametal* Grade K501 


Kennametal Grade K501, a platinum bonded tungsten carbide, was 
developed especially to meet conditions where severe abrasive conditions 
as well as corrosive agents are encountered. While K501 equals the corro- 
sive resistance of the noble metals, it is lower in cost, and has a much higher 
resistance to wear. 

Here are results of laboratory corrosion tests, showing comparisons with 
other metals which were developed specially for corrosion resistance: 


STRENGTH % by WT TEMPERATURE LOSSt mg/dm/d 

3 3 13 3 als 

22 s|2=| 22 i | 
SOLUTION = | 2 |2 
Nitric Acid (HNO 4) 5 | Above | 5 [Boiling |Above 80°F Room] 0 Not 587 
Sulfuric Acid 5 | Above 20] 10 | 5 [Boiling | Boiling Boiling |Room| O | Recom- | 85 
Hydrochloric Acid (HCI) $1.25 | All 10 | 5 [Boiling | Above 120°F | Boiling [Room] 74 | mended] 77 | 245 


tTests of one week duration Note: The above tests are indicative of what may be expected in service, 
but it is recommended that specific tests under specific conditions 
be made 

In addition to its unusual abrasion and corrosion resistance properties, 
Kennametal K501 has a Hardness of 91.8 Rockwell A, Transverse Rupture 
Strength of 125,000 psi, and a Specific Gravity of 15.50. These unique 
properties suggest its use in valve parts, nozzles, seal rings, balls, non- 
lubricated guides and bushings, and other parts exposed to strong mineral 
acids, fuming nitric acid, and similar highly corrosive agents. 

Made by Kennametal’s exclusive methods of powder metallurgy, K501 
can be produced in many complex shapes to close tolerances to meet the 
requirements for specific parts. It can be fastened by brazing. 

Why not investigate Kennametal K501? It may be the answer to your 
problem. Write KENNAMETAL INc., Latrobe, Pennsylvania. 


*Kennametal is the trademark of a series of tungsten and titanium carbides which have exceptionally 
high resiatance to the destructive forces of abrasion, corrosion, erosion, deflection, deformation, high 
temperature oxidation and unpact. 
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Steam Solenoid Valve 


A new packless steam solenoid valve has 
been introduced by Automatic Switch Co., 
391 Lakeside Ave., Orange, N. J. 

The company says the two way Bulletin 
8222A valve may be used in a variety of ap- 
plications for the automatic control of the 
flow of steam, hot fluids or gases up to 
400F. They are used in heat exchangers, 
industrial cleaning machines, commercial dish 
washers, sterilizing machines and systems, 
dry cleaning machines, the firm reports. 

The internal pilot operated solenoid valve 
has a forged brass body and bonnet. Teflon 
disks are provided. 


Lightweight Timer 

A new hermetically sealed time delay relay 
measuring approximately 23/5 X 
¥/i— in. and weighing 30 ounces or less is 
available from Eagle Signal Corp., Industrial 
Div., Moline, Ill. 

The Type 825 Timer meets all environ- 
mental requirements for aircraft and ground 
installations, the company reports. The unit 
is available with from one to six contacts; 
with time cycles from fractional seconds to 
multiple hours. Timer shown has provision 
for external timing adjustment. 

A synchronous timing motor is used for 60 
and 400 cycle applications. For d-c applica 
tions, either a permanent magnet type motor 
or a governor controlled motor may be used, 
depending on accuracy requirements. 


Oil Tight Push Bulions 

Furnas Electric Co., 1048 W. McKee St., 
Batavia, Ill, announces heavy duty oil tight 
push buttons, rated to 550 v a-c-—d-c. 

The new line includes push buttons, selec- 
tor switches, selector push buttons, pilot 
lights and accessories such as mushroom 
head, lever and key lock. All units are built 
around one standard contact block, without 
rights or lefts. These contact blocks can be 
used singly or in tandem, mounted vertically 
or horizontally, the firm states. 

The operator consists of a metal button or 
selector knob which is free to slide or rotate 
within a metal sleeve. A special oil seal pre- 
vents oil from entering the enclosure and the 
switching mechanism. All visible metal 
parts are chrome plated or anodized. 
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Research Microscopes 

A new series of research microscopes with 
push-button illumination has been announced 
by Bausch & Lomb Optical Co., 635 St. 
Paul St., Rochester, N. Y. 

The microscopes, known as the “R” 
series, incorporate many of the firm's stand 
ard Dynoptic research design features, with 
several major new developments in substage 
equipment. 

Most important of these developments, 
according to the company, is an achromatic 
variable focus condenser which for the first 
time provides “push-button” illumination. 
The new illumination system's operation 
uses unusually large lenses in the condenser, 
a graduated numerical aperture scale, and a 
knurled ring for setting the lens system, the 
firm states. 

With the condenser in contact with a speci- 
men slide, and with the correct illuminator, 
the field and numerical aperture of any ob 
jective from 30 mm to 1.8 mm can be filled. 
It also is said to eliminate the need for auxil- 
iary condensers to fill the field when a 30 
mm, 3.5X objective is used. 

Conventional Abbe and Panfocal conden- 
sers are also available. For photomicro 
graphy, measuring, microprojection and 
other special applications, a monocular 
body with a graduated draw tube can be 
substituted for the standard binocular body. 


Compacting Press 

A compacting press, said to be advanced 
in rigid design and engineered for increased 
versatility through easy application of acces 
sories, has been developed by the Hamilton 
Div., Baldwin-Lima-Hamilton Corp., Box 
146, Hamilton, Ohio. The press is designed 
principally for powdered metals. 

According to the company, the welded 
steel frame of the press, the 30.W, supports 
the die set on all sides, directly applying its 
own rigidity to the working parts. Pressure- 
rated at 30 tons, the unit can be equipped in 
the field with such accessories as an independ- 
ent floating core rod support for the form- 
ing of blind or counter-board holes, the com 
pany claims. 

Other accessories, all packaged and fitting 
into place without machining of any kind, in 
clude a cushion cylinder to operate a second 
ary top punch, pre-pressing die control, 
dual ejection mechanism and precision indi 
cators for adjustments. 

Drive is variable speed and the range of the 
machine is from 10 to 40 strokes a minute. 

The core rod floats with the die as the 
floating die holder and the core rod support 
are an integral unit. The unit can float 
through an adjustable range up to 2*/, in., the 
firm states. 

Head stroke is 6*/, in., the same as the 
opening between the bottom of the top punch 
and the top of the die (maximum daylight). 
Ejection capacity of the machine is 20 tons 
and the ejection stroke is adjustable up to 
4' 21n. 
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TITUSVILLE 
Scotch 
Marine 

POWER BOILERS 


The greatest customer-acceptance in Titusville’s many years of Scotch 
Marine boiler manufacture requires shipments by the trainload to satisfy! 
The reason is an ever-wider appreciation of Titusville as a BETTER 
BOILER BUY. The developments and refinements found in our Scotch 
Marine boilers today are the fruit of longest experience and largest volume 
manufacture of this famous boiler type—steady progress that pays off in 
value to every user. Write for quotations on the capacity you require. 


tHE TITUSVILLE tron works co. 


BOILER DIVISION 


BONERS for Power and Heat .. . High ond Low Premure... 

Water Tube... Fire Tube . . . Package Units A Division of 
EQUIPMENT DIVISION 

Crystoliizers . . . Direct Fired Heaters... ators... 


Vessels. . Converters 
PORGE DIVISION 


Cronkshotis . Pressure Vowels... Hydrovile Cylinders... 
Shafting ... Straightening ond Back-up Rolls TITUSVILLE, PENNSYLVANIA 


DIVISION f of A Complete Line of Bollers 
MACHINERY for Sheet ond Structural Metol Every Hee 
Tengen Benders. . . Folding Machines ... Relies Tabla ond Rothe and Power 
Tumble Die Bending Machines... Press Brakes... Punching Titusville, Pa, and Warren, Pa, 
and Notching Machines... . Forming Dies Offices in Principel Citles 
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Norble Dust Arresters at California Cement Corp. plant at Mojave, Cal. 


Full dust collecting capacity 
always available from 


Automatic 


Bag Type 
Dust Arresters 


Twenty-four hours a day is a gruelling grind, but Norblo equip- 
ment takes it. What's important to plant owners and operating 
staff is that full dust collecting efficiency holds level during the 


day and night punishment. 


Norblo installations include a group of basic compartment units, 
each housing 78 cylindrical bags. Variable cyclic cleaning involves 
one compartment at a time, and that for only a few seconds. Engi- 
neered to the needs of each installation, there’s ample capacity with- 
out waste, but without undue strain on the equipment, Easy main- 


tenance is provided for. 


Users of Norblo Equipment in cement 
plants, industrial plants of many types, 
and mining and smelting agree that com- 
plete satisfaction is assured when you in- 
stall Norblo. Write for information— 
state your dust collection problem. 


Nerblo also builds centrifugal and hydraulic 
dust collectors, exhaust fans, cement air cool- 
ing systems, and portable type dust collectors. 


The Northern Blower Company 


6421 Barberton Ave., Cleveland 2, Ohio 
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Press Bending Machine 


A high speed process for producing bent 
ferrous or nonferrous tubular parts in which 
two or more bends of varying angles must be 
in accurate relationship is introduced in a 
new press-type bending machine announced 
by Walter P. Hill, Inc., 22183 Telegraph Rd., 
Detroit 19, Mich. 

The press bender is described by the firm 
as a compact, horizontal-type, hydraulic- 
powered machine. Accuracy of bend rela- 
tionships is assured by clamping one end of 
the tubular part and holding it stationary 
while a bend is produced on the other end by 
a hydraulic powered press ram and wiper die 
assembly. 

The company says this arrangement pro 
vides maximum operator safety, and allows 
other bends in the part to be produced in se- 
quence in accurate relationship; with the 
tubjng held stationary for each bending po- 
sition in fixtured radial location to the pre- 
viously-produced bend. 

The bending operation can be performed 
with or without a mandrel according to the 
particular tubing requirements. The wiper 
die and mandrel assembly move with the 
tubing as it is bent, thus avoiding die marks 
and wrinkles in the bent parts, the firm states. 
Travel of the press ram and wiper die as- 
sembly can be controlled in sequence to pro- 
duce bends of different angles in a single part 
in an automatic bending cycle. 

The press bender produces two bends with 
different bend angles in accurate relationship 
in 2-in. diam welded steel V-8 engine exhaust 
manifold crossovers at a net production rate 

of 650 pieces per hour. A 1000-psi hydraulic 
system powered by a 30-hp motor and a 40. 
gpm pump operates the ram, mandrel, and 
wiping die cylinders. The die clamping sys- 
tem is powered by a separate 2000-psi hy- 
draulic system powered by a 5-hp motor and 
a 3.gpm pump. The machine occupies a 
floor space about 5 X 8 ft and is 45 in. high. 


Differential Pressure Pickup 


A new differential pickup in which a dry 
strain-gage element is isolated from the pres- 
surized fluid has been developed by Dynamic 
Instrument Co., Inc., Cambridge, Mass. 

According to the company, the units are 
suitable for applications in rocket engines, 
gas turbines, and chemical processing sys- 
tems, where differential measuring or pres 
sure control devices are used in conjunction 
with corrosive or conductive fluids. 

Pressure differences are transmitted from a 
single diaphragm through a _ mechanical 
linkage to an unbonded strain-gage element 
capable of high-frequency performance. 
Only Teflon and No. 18-18 stainless-steel 
parts come in contact with the pressurized 
fluid. Models are available for sensing 
pressure differentials from +'/: psi to + 1000 
psi at line pressures up to 2000 psi. 

Isolation of the strain-gage element is ac- 
complished by a double chamber arrange- 
ment, the company explains. The differen- 
tial pressure chamber contains a single pres- 
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sure-sensitive diaphragm and provide fluid 
inputs on either side of the diaphragm. 
Diaphragm deflections are transmitted by a 
hinged linkage through a force-transmitting 
seal into a separate chamber containing the 
strain gage. This linkage-seal system has a 
high natural frequency and the full sensitiv- 
ity of an unbonded strain gage can be util- 
ized. Total linkage travel is about 0.00035 
in. 

The output signal resulting from a line 
pressure of 2000 psi is less than | per cent of 
full-scale output. Resolution is better than 
one part in 2500. Pressure inputs are made 
through '/s-in. pipe thread connections at 
either end of the pickup case. Also, 7/j¢-in. 
No. 20 straight thread connections can be 
provided. Standard units operate with 
either a-c or d-c excitation at 6, 12 or 15 v, 
with bridge resistances at 350, 600 or 800 
ohms and minimum full-scale outputs of 20, 
40 or 50 my, respectively. 

Measurements are accurate to 0.5 per cent 
of full scale at 70 F. In many applications, 
output signals are large enough to be used 
directly without amplification, the company 
states. Insulation resistance from pickup 
case to ground is 100 megohms minimum, and 
hysteresis is less than 0.5 per cent of full 
scale. Temperature range is —65 to +350 
F. The electrical connector is supplied. 


Solenoid Valve 


Air temperatures to 1000 F and air pres- 
sures to 4000 psi are said to be controllable 
by a 24 volt d-c pneumatic solenoid valve 
designated Model MV36R, introduced by 
Marotta Valve Corp., Boonton, Mae 

Final temperature rating is not yet estab- 
lished, according to the firm, but over fifty 
tests have been accomplished with line fluid 
temperatures between 700 and 1000 F. The 
valve under test is normally closed and is the 
'/, in. AND tube size. The manufacturer 
will supply the valve in a range of sizes from 
‘4 to 2 in. 

Flow characteristics are similar to those of 
an elbow fitting of the same size, actuation 
time is less than .050 second, and internal 
leakage is negligible, the firm states. The 
valve can be made available also for liquid 
oxygen and high temperature hydraulic 
applications. 


MECHANICAL ENGINEERING 


DEPENDABLE 
LUBRICATION. 


MANZEL LUBRICATORS aswre positive 
force fe d lubrication for the protection of 
your valuable machinery. There's 

model just right for your needs. Our field 


* SLURRY PUMPS 


BABCOCK STREET BUFFALO 10,NEW YORK 
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COMPUTERS 


If you are an experienced computing analyst —or 
if computing and data reduction are new to you 
but you are a qualified engineer — there is inter- 
esting work as well as a bright future for you in 
Northrop Aircraft's growing Computer Center at 
Hawthorne, California. 

Applied mathematicians and engineers are 
needed as computing analysts for assignment to 
Northrop’s analogue computing facility, as well as 
the newly expanded digital electronic computer 
department which provides unparalleled service 
in the practical solution of complex engineering 
problems. 

Northrop has many openings on its other proj- 
ects having to do with jet aircraft and missile de- 
sign. They include positions for electronics and 
electro-mechanical engineers and lab technicians. 
In addition to attractive compensation, Northrop 
offers benefits unexcelled in the airframe industry 
as well as helpful cooperation by forefront engi- 
neers for your professional advancement. 

You'll like the comfortable working conditions, 
friendly people and modern equipment at North- 
rop. And you and your family will be living in 
Southern California where sea, mountains and 
desert offer year ‘round recreation. 

If you qualify for any phase of computer 
research, design or application, we invite you to 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-D , Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 interceptors and Snark SM 62 Intercontinental Missiles 
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Electronic Air Cleaner 


An electronic air cleaner which is claimed 
to be cheaper to own and operate than some 
mechanical filter systems and up to 20 times 
more efficient is announced by Sturtevant 
Div., of Westinghouse Electric Corp., Box 
2278, Pittsburgh 30, Pa. 

The new unit is said to be less than half the 
size of standard electronic air cleaners. De- 
veloped to fit the needs of commercial build- 
ings, the new Precipitron cleaner model will 
bring savings of up to 35 per cent over previ- 
ous costs for electronically cleaned air, the 
company states. Installation costs of the 
new model have been reduced through the 
elimination of conventional cell-to-cell high- 
voltage wiring and the need for specially con- 
structed foundations. 

The new cleaner was designed to allow an 
increase in air velocity from 330 fpm to 600 
fpm. Where original cost on older models 
amounted to 20 cents per cfm of clean air, 
the new unit cost per cfm of clean air is 14 
cents, the company reports. 


Reduction Pulley 


A new adaptation of the firm's reduction 
pulley, equipped with internal planetary 
gearing to provide speed reductions up to 
8000: 1, is now available for two speed opera- 
tion and may be supplied for V-belt drive or 
adapted for chain or gear drive, it is an- 
nounced by Hart Reduction Pulley Co., 426 
W. Main St., Waukesha, Wis. 

Two clutches are provided. According to 
the company, a standard disc clutch locks 
the housing direct to the shaft and gives 
normal V-belt reduction, while a drum type 
clutch, built into the pulley and operating 
through the internal gearing, permits much 
larger reductions. By the use of two built- 
in drum type clutches, two internally reduced 
speeds may be obtained. These two speeds 
may be in the same direction, or one forward 
and one reverse. 

Instead of disc or drum type clutches as 
shown, the unit may be equipped with almost 
any type of electrical, mechanical or pneu- 
matic clutch, the firm states. Clutches may 
be remotely controlled if desired. 

The pulleys can operate either horizontally 
or vertically, are entirely sealed, equipped 
with hardened gears and running in oil. 
Overload release is available. 
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Air Control Valves 


Ross Operating Valve Co., 120 E. Golden 
Gate Ave., Detroit 3, Mich., announces a 
series of air control valves, called Starline, 
designed to provide modular construction for 
flexibilitiy in applications. 

Five new pilot heads which are inter- 
changeable on seven valve bodies, provide 35 
major model combinations. Available pipe 
size increases the variety of combinations to 
210 models the firm states. 

The White Star valve is composed of a 
spool solenoid pilot head and any one of the 
seven valve bodies. The firm's engineers 
said that tests indicate a normal life of more 
than 20 million cycles. 

The Gold Star valve consists of one of the 
seven valve bodies operated by a newly 
developed, large capacity, pilot section ac 
tuated by the new long life, oil immersed 
solenoid. Built to JIC standards, it has a 
tested life of more than 40 million cycles, the 
company states. 

The Blue Star group includes all the re 
mote piloted, pressure operated valves. The 
MV master valve gives immediate actuation 
and immediate reversal. The TD sequence 
valve is timed-in and the WV is timed-out. 
These heads are also interchangeable. 


Indoor Power Centers 


Kuhlman Electric Co., Bay City, Mich., 
introduces a line of indoor power center 
transformers for 300 kva and below. These 
completely self-contained, compact, attrac 
tive units are designed for lighting circuits, 
small industry and commercial buildings. 

Bulletin CS-1010 gives engineering data, 
weight, dimensions and detailed schematic 
drawings of the new power centers. 


Barry Controls, Inc., 920 Pleasant St., 
Watertown, Mass., announces a_ model 
B.64 All-Angl Barrymount with maximum 
load ratings up to 40 lb per mount to give 
heavy electronic equipment _ protection 
against the severe vibration environment in 
high performance jets and missiles. 

The new unit is dimensionally interchange 
able with standard MIL-size 2 mounts. De 
sign of the mount is said to be a radical de 
parture from standard MIL mounts in that 
isolation continues through all flight arti 
tudes. 

MIL-C-172B type isolators are designed 
to work in a horizontal position and may be 
required to operate at a maximum inclina 
tion of 10 deg. The B64 gives continuing 
isolation through all positions in jets and 
missiles, during steep climbs, dives, and 
maneuvers, the company says. For these 
applications the isolators are designed to 
mount equipment at a natural frequency 
of 15 to 30 eps or higher. 

According to the company, the high de 
gree of damping in this mount is effective in 
keeping transmissibility at resonance below 
3. Since the damping is effective in all 
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No hard-to-reach board areas with wae 


auto-shitt 


Here’s the table that allows a draftsman to reach (and work’ 
on) any part of his board, easily, while sitting or standing! 
And here’s how it’s done. Two simple controls adjust board 
height and slope—move any area of the board instantly, 
effortlessly to the most convenient working position. Drafts- 
man fatigue is sharply cut down, productivity dramatically 
steps up. 
For your new drafting department, or present one, why not : : 
get the table that gets more work done? It will pay you to 

talk Auto-Shift with your Hamilton dealer. 


drafting equipment 


And Auto-Shift puts more 

draftsmen to work in 
available space. Designed 
for rew installations, 
there's a reference desk 
behine eoch droftsman. 
Six men work where four 

do now! L 
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Provide a positive trouble-free seal 
around rotating shafts 


Syntron Shaft Seals are successfully handling difficult 
liquids and gases. Provide a positive-leak proof seal around 
rotating shafts for long periods without maintenance or ad- 
justment. 

Syntron Shaft Seals are built as a single, easy to install 
unit. Seal faces are lapped to precision flatness. Inner seal- 
ing parts rotate with shaft-——will not score or damage shaft. 
Self-lubricating, automatic pressure balance eliminates periodic 
adjustment and maintenance. 

Stop leak waste, lower maintenance costs. 
ing problems with Syntron Mechanical Shaft Seals 
of proven dependability. 


Write to our application engineers for recommendations. 


Other SYNTRON Equipment of proven dependable Quality. 


VIBRATORY 
FEEDERS 


Meet your seal- 
seals 


BIN SINUATED 
VIBRATORS 


_SYNTRON COMPANY 


498 Lexington Avenue Homer City, Penna. 
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directions, transmissibility at resonance re- 
mains at this desirable low level regardless 
of the direction in which the isolator is 
loaded, the firm states. 

The mount has been tested at —65 to 120 
C and shows negligible change in perform- 
ance at these extremes of temperature. 
Performance is also unaffected by the salt 
spray, humidity, and sand and dust environ- 
ments of MIL. E-5272A. 

Anew wide-flange countersunk core is avail- 
able with the mount to permit seating of the 
attachment screw in a dimpled base and im- 
prove structural integrity and stability of the 
mounted system under shock. 


Vibration Testing Machine 


Ahrendt Instrument Co., 4910 Calvert Rd., 
College Park, Md., announces a machine for 
economical vibration testing of small items 
up to 5lb max. The Model 14-28 vibration 
testing machine meets frequency and ampli- 
tude specifications of MIL-STD-202. 

The machine weighs 30 |b and is portable 
for interim testing during development as 
well as for final test or production line qual 
ity testing, the company states. 

Variable speed drive mechanism and '/\5 
hp split phase induction motor are housed in 
a cast aluminum base. Linear sinusoidal 
motion is imparted to the spring flexure 
mounted table by means of a connecting rod 
driven by a ball bearing mounted eccentric 
cam. 

Frequency adjustment is provided from the 
front of the machine and is infinitely variable 
while the machine is running from 10 to 55 
cps. Frequency of from 2 to 55 cps also 
available at additional cost. 

Amplitude setting from 0 to 0,040 in. 
(double amplitude max 0.080) is provided at 
the top right side of the table by means of 
the eccentric adjustment. 


Hydraulic Flow Divider 

A flow divider, designed for use in the 
dividing of hydraulic force for two or more 
operations on equipment has been developed 
by the New Products Corp., 3636 Oakton 
St., Skokie, Ill. 

The divider can be adjusted with an ordi- 
nary screw driver to control the flow over a 
range from 10 to 95 per cent as the circuit 
may require. The firm states the unit has a 
built-in relief valve that will pass the oil back 
to the sump when the peak pressure setting 
of the secondary flow is reached. 

The divider is so designed that when the 
pressure of the primary operation begins to 
build up, the flow to the secondary operation 
begins to decrease. This means, the com. 
pany says, that on a fork truck for instance, 
no power in lifting will be sacrificed to power 
steering. 

The divider permits two simultaneous op- 
erations from one pump. It operates on low 
cigculation pressure from the pump and di- 
vides the flow in any desired proportion. It is 
reported to be unaffected by temperature. 
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Plastic Panels 

A new line of glass fiber-reinforced plastic 
panels featuring embedded aluminum or steel! 
diamond mesh has been announced by the 
Resolite Corp., Zelienople, Pa. 

Called “Security Junior,” the new panels 
have high impact resistance. In aluminum, 
they consist of .081 gage expanded alumi 
num embedded in flat sheets using 1'/_ oz 
Fiberglas mat. In steel, the panels consist of 
16-18 gage expanded steel embedded in simi 
lar sheets of flat Rasolite. 

The plastic sheets are available in both 
standard Resolite and in a special, highly 
fire-retardant type, in clear and in five 
colors—ice blue, pale green, yellow, sky blue, 
and coral. They have light transmission 
values ranging from 71 per cent (clear) to 15 
per cent (coral). The average light transmis 
sion value is 50 per cent. 


Valve Stem Packing 

Garlock Packing Co., 403 Main St., Pal- 
myra, N. Y., has announced two new styles of 
asbestos braid jacketed plastic core valve 
stem packings for high pressure and/or high 
temperature service. Designated Styles 
5855 and 127, the new packings both utilize 
inconel wire in the packing jacket. 

Stvle 5855 is for general service stem valve 
packing where conditions are not extreme, 
including top stuffing box temperature range 
of 500 to 600 F, and pressures of several 
thousand psi. Style 5855 has a jacket com- 
posed of commercial asbestos yarn rein- 
forced with inconel wire and with a corrosion 
inhibitor. 

Style 127 is for use in packing any fluid 
which will not affect the asbestos. It is 
suited to extreme heat conditions, such as 
box temperatures of 750 F and pressures to 
several thousand psi, the company says. 
It will withstand considerable super heat, 
and is an excellent high temperature oil 
refinery packing. Style 127 has a jacket 
composed of 90 per cent asbestos yarn rein- 
forced with inconel wire and with a corrosion 
inhibitor. 


Metal End Mills 


A self-gaging design said to minimize 
grinding time plus quick-change diameter ad- 
justments are features of a new series of in- 
serted carbide tipped blade straight shank 
end mills available from Goddard & God- 
dard Co., 12280 Burt Rd., Detroit 23, Mich. 

Diameters range from | to 2'/2in.; length 
of cut is 1'/, or 2 in.; shank lengths from 
2'/, to 3'/¢ in.; and shank diameters from 
1 to 2 in. that fit standard end mill holders. 
Right-hand cut is standard. 

Blades are held securely in the cutter 
bodies by replaceable serrated wedges that 
combine to produce firm's crosslock construc 
tion. For quick adjustment, cutter diam 
eters can be increased in '/g-in. increments 
by setting our blades one serration. The 
company says gages are not required to 
check uniformity of blade projection. 
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Using vertical polarized light on a cross-section of pipe, photographer Bernard 
Hoffman clearly shows the ravages of corrosive action. 


Controlling Corrosion | 
in Fluid Engineering thts 


Corrosion seldom works alone. Together with heat, pressure 
and abrasion factors, it compounds the problems of fluid en- 
gineering. But when you have valve design problems involv- 
ing corrosion, you can look to the engineering leadership 
available at S. Morgan Smith for assistance. 


You can use R-S Rubber-lined Butterfly Valves, for instance, 
to handle many special applications. The rubber lining pro- 
tects the entire valve body, gives you corrosion resistance with 
maximum economy. Where your processing problem demands 
additional engineering, you can draw on the broad SMS 
background of experience in specialized valve applications. 


There is a complete SMS line — Rotovalves, R-S Butterfly 
Valves and Ball Valves —to meet your fluid control prob- 
lems, To obtain full information, contact our nearest repre- 
sentative, or write S. Morgan Smith Company, York, Penna. 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovaives Bali Valves R-S Butterfly Valves Free-Discharge 
Vaives * Liquid Heaters + Pumps + Hydraulic Turbines & Accessories alee 
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Ferromagnetic Plastic 


A new flexible ferromagnetic plastic, trade- 
marked Ferrotron, is now available in sample 
kits from Polymer Corp. of Pennsylvania, 
Reading, Pa. 

The flexible iron powder product is in rod 
and tape form. Rod diameter sizes are 
and '/, in. The tape is in. wide 
and stocked in thicknesses of 4, 8, 16 and 32 


@conomical 
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the Roof Ventilator 


space-saving root units 
simplify your ventilating problems 


When roof ventilators provide the answer to your ventilating 
needs, select one of the nyb “Twins” for maximum 
dependability... and economy, too! The Bell-Ex will exhaust 
against high resistances effectively fram hoods and duct : 
work; the VP-Ex is a sturdy, flexible unit that may be used : 
where resistances do not exceed % inch static pressure. 

The “Twins” are completely weatherproof and corrosion- 

resistant, easily accessible for maintenance . 

modern design to complement any exterior. 


Write today for 
bulletine $65 end 566 
ter further details 

on the Boll-Ex 

and VP.Ex “Twine” 


THE NEW YORK BLOWER COMPANY 


«SALES OFFICES: 2141 SOUTH SHIELDS AVE. « 


thousandths of an inch. These and other 
sizes are available in production quantities. 

Not a magnetic recording tape, this iron 
powder product is unique in that it is as 
flexible as paper and yet possesses such un- 
usual properties as good dielectric strength, 
constant magnetic permeability over a wide 
range of frequencies and excellent moisture 
and temperature resistance, the company 
States. 


and of 


CHICAGO 16 


LATEST 
CATALOGS 


All-Purpose Lift Truck 


A pneumatic tire lift truck said to have the 
compactness to work inside a single-door 
boxcar, yet have the traction and capacity to 
handle 7000 |b loads over rough yard terrain 
has been developed by Hyster Co., 2902 NE 
Clackamas St., Portland 8, Ore. 

The unit has been designed to meet the 
needs of lumber and building supply dealers, 
concrete products manufacturers, stevedor- 
ing concerns, and other businesses requiring 
a heavy-duty maneuverable truck which can 
handle large unit loads within confined yard 
and storage areas, the firm states. The 
truck has a turning radius of 100 in. and a 
length of 106 */, in. 

The truck is equipped with pneumatic 
tires, and a heavy-duty Hercules gasoline 
engine. The company says large bore and 
stroke enables this 70 hp engine to develop a 
rated torque of 182 lb-ft at 1200 rpm. 

Hydraulic booster-type power steering is 
standard equipment. The unit also features 
center point steering with rugged steering 
axle which pivots about the longitudinal 
axis of the truck to maintain tire contact 
over rough ground conditions, self energizing 
aircraft type brakes that have 166.4 sq in. 


of braking surface. 
Continued on Page 56 


WHAT 

major 
organization 
offers 
continual 
original 

work 
assignments? 


For the answer 
turn to page 163 
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Dimension 


in 


Engineering 
Careers 


At Chemstrand, where the new frontier 
of synthetic fibers offers new opportu- 
nities of vast proportions, a new di- 
mension is being added to engineering 
careers . . . potential unlimited. In its 
fifth year of expansion, Chemstrand’s 
continuing research and development 
promises greater growth in one of Amer- 
ica’s most dynamic industries. You, 
the engineer, can add a new dimension 
to your career, a new dimension to 
your life by joining Chemstrand. 


WRITE TODAY 


Immediate openings available for 
chemists and engineers in various 
fields, particularly chemical, mechan- 
ical, industrial and textile engineering 
at Chemstrand’s Nylon Plant at 

Pensacola, Florida, and Chemstrand’s 
Acrilan* Plant, General Engineering 
Department, and Research & Develop- 

— ment Center at Decatur, Alabama. 


TECHNICAL PERSONNEL MANAGER, Dept. ME-13. 
The Chemstrand Corporation, Decatur, Alabama 
Gentlemen: 
It is my understanding that you need for immediate 
employment graduate engineers in various fields, 
particularly chemical, mechanical, industrial, 
_ H E M STRAN D textile and instrument engineering. 

I am a graduate engineer. | 

Please send me information concerning the ground 
floor opportunities at Chemstrand. 


ACHYLIC TIGER BY THE N 
on 


CHEMSTRANO COMPORATION 


STREET 
City ZONE STATE 


THE CHEMSTRAND CORPORATION, DECATUR, ALABAMA 


TOMORROW'S BIG DECISIONS wilt BE MADE Dy the men who act today... 
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NEW EQUIPMENT 


BUSINESS NOTES 


INF | CATALOGS 


To the engineer with a |; 
| 
| 


| Miniaiure Gear Boxes 


A series of precision, miniaturized gear 
boxes for electronic and instrument applica- 
tions, servo-mechanisms, computers, small 
actuators and electronic components are 
available from Southwestern Industries Inc., 
5880 Centinela Ave., Los Angeles, Calif. 

Available in three series, Sizes 11, 15 and 
18, the small, compact gear boxes have a 
range of gear ratios from 4:1 to 12,000:1. 
The Size 11 gear box provides torque up to 
45 oz -in. Sizes 15 and 18 provide torque 
up to 65 and 100 oz -in., respectively. 

Precision ball bearings are used throughout 
with sealed, permanently lubricated bear 
ings used on the output stage. The gear 
boxes are designed so they can be mounted 
directly to small electric motors. 

Sixe 11 is 1.062-in. in diam, 1.55 in. long, 
and weighs 2 to 4.5 oz. Size 15 is 1.437 in. 
in diam, 1.82 in. long, and weighs 2'/, to 5 
oz. Size 18 is 1.750 in., in diam., 1.90 in. 


long, and weighs 2'/, to 5 oz. 


WHIRLING WET AIR with tornado 
speed, AiResearch water separator wrings 
it dry... makes sure no vapor enters aircraft 
cabin from the air conditioning system. 


foreign aircraft are Garrett 
under the principle that the units | equipped. We have pioneered 
and systems which we research, such fields as refrigeration sys- 
design and produce must be the tems, pneumatic valves and con- 
best of their kind. trols, temperature controls, cabin 

That’s why we need forward- _air compressors, turbine motors, 
looking engineers. Stimulating gas turbine engines, cabin 
assignments in the work you like —_ pressure controls, heat transfer 
best are only part of what we — equipment, electro-mechanical 
offer. We pay a premium for equipment, electronic computors 


ability. You'll work with the and controls. 
Self-Priming Pump 


The Garrett Corporation operates 


finest research and laboratory We are seeking engineers in | 
earns , . ‘ A new all plastic, self- priming filter pump 
facilities at your disposal...live —_ all categories to help us advance with a special Dynel filter medium to remove 
in the most desirable areas in our knowledge in these and other art 
| acid or alkaline electroplating and industria 
America — California, Arizona, fields. Send resume of education ojutions, has been developed by Sethco 
the East Coast. and experience today to: Mr. Mig. Co., 70-78 Willoughby S¢., Brocklya 1, 


The new pump is designed specifically for 
handling electroplating and industrial oxidiz- 
ing agents such as chromic, fluboric and nitric 
acids that are to be circulated and continu- 
CORPORATION ously filtered. According to the company, 
the unit is also useful wherever all metal con- 
tact must be avoided, for its all-plastic con 


All modern U.S. and many _ G. D. Bradley 


906! S. SEPULVEDA BLVD., LOS ANGELES 46, CALIFORNIA 


ONVISIONS: struction is completely corrosion resistant 
AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX and has no metal parts that are wetted. 

AIRESEARCH INDUSTRIAL * REX * AERO ENGINEERING The pump is designated VPHI-20. The 

AIRSUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE | pump has a polyethylene body and a Hypalon 
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impeller. It is self-priming, self-lubricating 
and will not leak, the firm states. It is 
coupled by a flexible coupling to a '/, hp 
totally-enclosed, ball-bearing motor, and can 
handle a filtering capacity of 50 to 300 gph, 
according to the manufacturer. 

The filter chamber is fabricated of rigid 
polyvinyl chloride containing two Dynel 
filter tubes. The yarn is wound around cores 
of phenolic plastic to give fine filtration 
action. 

According to the company, the acid-resist- 
ant acrylic fiber successfully filters solutions 
of chromic acid, iron and lead fluoborate, fer 
ric chloride, silver nitrate, sodium hypo 
clorite and many other industrial and elec 
troplating solutions. As a filter medium, the 
Dynel removes from solution particles down 
to one micron in size and has applications 
where other natural or synthetic fibers will 
deteriorate, the firm reports. 

A unique feature of the filter pump is its 
reversing operation controlled by a switch 
to enable an operator to clean out the filter 
chamber almost instantly without disman- 
tling. This back washing action is said to 
provide long cartridge life for improved 
economy, 

Other features include a phenolic linen- 
surfaced base panel equipped with ball bear 
ing rubber tire casters, and 20 feet of vinyl 
hose with a strainer for the inlet hose. 


Digital Servo Indicator 

A new, direct reading digital servo indica 
tor, Model 143, said to supply a highly read- 
able digital counter type indication has been 
announced by Gilmore Industries, 5713 
Euclid Ave., Cleveland 3, Ohio. 

According to the manufacturer, millivolt 
age or resistance changes developed by force, 
flow, weight, and temperature transducers 
are indicated swiftly, precisely and directly. 
The manufacturer further states that the 
direct reading digital counter eliminates the 
normal human errors, from parallax and in 
terpolation of reading, that occur with dial 
and pointer scales. Accuracy is +.1 per 
cent of span. 

The indicator is said to be excellent for 
measuring any linear variable where values 
change throughout a wide range, and where 
precise, fast evaluation and high resolution 
are absolutely necessary. It is particularly 
applicable to the measurement of forces in 
conjunction with resistance bridge trans- 
ducers and the measurement of flows with 
an impeller type pick-up, the company 
States. 

The unit uses a continuous null balance 
servo system of operation in a two Case, 
cable connected arrangement. The remote 
case is 18 in. wide, 12 in. high, 4 in. deep and 
incorporates a measuring circuit, a damping 
network, an amplifier, a converter and a 
power supply when necessary. The panel 
mounted indicator case measures 6 in. wide, 
in. high and 14°/,in. deep. It contains 
a balancing motor, a slidewire and a digital 
counter. 
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SHEET....ROD.... 


TUBING....MOLDED OR MACHINED PARTS? 


YOU CAN GET JUST 
WHAT YOU WANT 


DuPont 
trademark 


“TEFLON 


Advantages: 


CHEMICAL— Completely inert 


ELECTRICAL—Extremely low power factor 
Very high dielectric strength 


THERMAL—Temperature range 
—300°F. to +-500° F. 


MECHANICAL— Strong, flexible 


Weather resistant 


LOWEST COEFFICIENT OF FRICTION 
ABSOLUTELY NON -STICK 


from 


‘*Made of Teflon by JOHN 
CRANE” has become practically 
a standard specification for parts 
and components subject to severe 
electrical, corrosive, thermal, me- 
chanical or atmospheric abuse, 
Whatever your requirements in 
Teflon . . . sheet, rod, tubing, 
packings, gaskets, bellows, insu- 
lators, sealing discs or non-stick 
parts... “John Crane’ can 
supply them! 


In addition, you get these impor- 
tant plus factors: complete uni- 
formity throughout, high density 
control, freedom from flawsand rig- 
id adherence to your specifications, 


“John Crane’s”’ complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want 
—no compromise. If you have an 
entirely new requirement, no 
standard design or procedure — 
“John Crane’s” laboratory facili- 
ties, know how, research and en- 
gineering experience go to work 
on your particular need. 


Now is a good time to put “John 
Crane” to test. Contact Crane 
Packing Company today. 


Crane Packing Co., 
6414 Oakton St., 

Morton Grove, Ib, 
(Chicago Suburb). 


In Canada; Crane 
Packing Co., Ltd., 
Hamilton, Ontario. 


CRANE PACKING COMPANY 


OFFICES IN ALL PRINCIPAL CITIES 
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MECHANICAL ENGINEERS 


Stimulation, status, security the 
absorbing challenge of the rocket 
propulsion field, the rewards of 
professional recognition, the stabil- 
ity of a firmly established organize- 
tion are yours at Aerojet- 
General. 


Aerojet offers experienced mechan- 
ical engineers and recent graduates 
career opportunities on 
4 variety of important problems 
Design and development of 
pumps, valves, control and pro 
pellant systems for huge new 
liquid-propellant rocket engines 
Design and testing of 4 variety of 
thrust chambers, turbines, injec 
tion systems, and servomechan- 
isms 
Studies of ignition, combustion 
phenomena, heat transfer, cooling, 
vibration and thermo shock 
Design and development of thrust 
reversers for jet engines 
Design and testing of underwater 
jet engines and other devices 


and 


Design of test equipment 
production machinery 


CORPORATION 
A Subsidiary of PLANTS AT 
The General Tire 


& Rubber ( ompany 


Ane 


SACRAMENTO, CALEFORNES 


Write: Director of Scientific and 
Engineering Personnel, Box 
296BB, Azusa, Calif. or Box 


1947BB, Sacramento, Calif. 
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Miniaturized Sphere Resolver 


Vectron, Inc., 1564 Trapelo Rd., Wal 
tham, Mass. announces a new miniaturized 
precision mechanical ball resolver for analog 
computation applications. 

The 0.1248-in. diameter input shaft may 
be driven up to 100 rpm, and requires less 
than 5 inch-ounces at 25 C for an output of 
1 to 2 inch-ounces at the 0.187-inch diameter 
sine and cosine output shafts, the firm states. 


The 0.500-in. orientation shaft is concen 
tric with the input and establishes the output 
relation with an accuracy of +0.5 per cent 
over a 360-deg range. 

This component is in the form of a block 
1'/y in. square and 2'/, in. long, weighing 
less than #/,)b. Output shafts on the stand 
ard unit extend '/, in. from adjacent faces, 
each of which has precision mounting pro 
visions. 

The orientation input protrudes °/,¢ in. 
beyond the end mounting surface, while the 
rotational input shaft extends another °/\ 
of anin. Full material certification is avail 
able for military applications, the company 
reports. 


Variable Speed Drive 


Graham Transmissions, Inc., Menomonee 
Falls, Wis., announces a new high accuracy, 
infinitely variable speed drive for light 
weight 400 cycle air force ground checkout 
and test equipment, 

According to the firm, the new drive de 
livers speeds from any desired maximum to 
zero and into full reverse, if desired, without 
change of motor rotation, thus providing 
smooth and shockless reversal, It is said 
to be particularly suited for use on tachom 
eter, gyro and accelerometer testers as well 
as integrating devices and other similar ap 
paratus. Sizes from '/i, to '/2 hp with 
torques up to 750 in-Ib are offered. 

The drive is equipped with micrometer con 
trol providing hairline accuracy of speed 
holding and speed reset. 1 he transmission 
is available with or without built-in reduc 
tion of either spur and worm types, the lat 
ter available with output shaft extending to 
either side or up or down Motor, trans 
mission and reducer are designed to meet 
military specifications covering both high and 
low temperature operation. 

The transmission is equipped 
newly designed 12 pole, light-weight, fungus 
treated motor. Speeds from as high as 
10,000 rpm to zero or as low as Il rpm to 
zero are available depending on the type of 
built-in gear step-up or reduction. Trans 
mission and reducer are furnished with alu 
minum housings, or if required, with magne 


with a 


sium housings. 

Ihe entire package of transmission, motor 
and reducer is mounted with only four bolts 
and oc¢ upies less space than other drives of 
comparable power rating, the company says. 
The drive can be furnished with a variety 
of remote controls, including remote mechan 


ical and remote electrical control de- 


nares. 


signed for 400 cycle operation. Follow-up 
accuracies equal to plus or minus !/25 of 
1 per cent of full scale can be had from elec- 
trical controls used to provide remote or 
automatic operation, the firm states. 


Improved Ball Joint 


J. J. Tourek Mfg. Co., 1901 S. Kilbourn 
Ave., Chicago 23, IIL, announces its Type 
“EC” ball joint, an improved design which 
features the location of the ball socket in the 
same unit as the cross drilled hole. 

According to the company, considerable 
added wall thickness is provided by this 
method. A specially designed ball stud with 
a short neck enables more than 250 |b force 
to be applied on this unit, the firm states. 

Swivel construction is assembled with a 
grease resistant neoprene washer to cushion 
movement and maintain proper tension, A 
spring clip is designed to allow rapid adjust- 
ment over great length, eliminating threaded 
rods and conventional set screws. Nut, 
lockwasher and spring clip are permanently 
assembled on the unit. Present usage for 
this ball joint includes automatic transmis 
sion, heating, ventilating and air control 
applications, the company reports. 


Continued on Page 60 
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SINGLE-Pass 


Unique design eliminates need 
for lead screw, produces top- 
quality Acme threads with one 
tap, one operation on most jobs. 


Available from stock in diame- 
ters from %” through 2”, by 
eighths, in standard pitches. 
Specials available on order. 
Write today for details, prices. 


The Threading Specialiats 
HORSPOOL & ROMINE 
MANUFACTURING CO., INC. 
5850 Marshall Street 

Oakland 8, California 20 
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"=, 
Heron’s Acolipilé 
in the 3rd Century B.C., 2,000 years before Newton, Heron : “i 
of Alexandria anticipated modern concepts of jet propulsion i: 


with his working model of the aeolipile, a steam-driven 
forerunner of today's rocket engines, 


Heron, Newton, Goddard, von Karman... .the principle 
endures, the need evolves, the powerplant is born, 
In our time, Aerojet-General Corporation represents the 


culmination of research, development and manufacturing 
in rocket propulsion. 


.rws 


A Subsidiary of WEE AZUSA, CALIFORNIA 
SACRAMENTO, CALIFORNIA 


The General Tire & Rubber Company 1 


Engineers, scientists ...at Aerojet-General your opportunity 
for creative expression is bounded only by 
the limits of your imagination, 
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Over 857 of the torque wrenches 
used in industry ore 


S 
TORQUE WRENCHES 


Read by Sight, Sound or Feel. 


Every 
manvufocturer, 
design and 
production man 
should have 
this valuable 
data. Sent upon 
request. 


answer the 
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Where Westinghouse designs & builds more 
modern AC Electric systems for aiscraft than 
any other manufacturer in the world. 


Creative Careers for 


AIRCRAFT EQUIPMENT | 


Electric Power Systems 
Elect 


p———Design & Development 


ENGINEERS 


MS-BS Degrees (or State Registra- 
tion Certificate). Eleetrical—Me- 
chanical — Experienced or recent 
Graduates. Some Ph D Openings. 


Exceptional Opportunities 

on Aircraft Motors, Gener- 

ators & Voltage Regulators. 
Unexeelled Development Lab Facilities; 
Bonus; 
M.S. 
Excellent 


Payroll Adder Plan; Cost of Living 
Liberal Pension & Insurance Plans; 
Degree Educational Program, 
Living Conditions. 


Westinghouse 
ELECTRIC corp | 
Send Resume to Mr. W.N. Richey, Dept. M-3 


AIRCRAFT EQUIPMENT DEPT. | 
P. ©. Box 989, Lima, Ohio. | 
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Transistor Furnace 


A new electric furnace specifically de- 
signed for alloying, brazing and soldering of 
transistors and other semi-conductor prod- 
ucts has been announced by BTU Engineer- 
ing Co., 440 Somerville Ave., Somerville 43, 
Mass. 

Designated as the ‘““Transheat’’ furnace, it 
is custom designed, engineered and built to 
yield the time-temperature curve that is best 
suited for any given application, the firm 
States. 

The furnaces incorporate a unique muffle 
design for controlled temperature profile and 
long life heaters, the company says. They 
also have controlled atmosphere and curtains 
and variable speed drives. The furnaces 
have non-comtaminable stainless steel belts 
and a temperature control system incorporat- 
ing strategically located thermocouples for 
quick response, multiple temperature con- 
trolled zones for heating and cooling rates, 
and self-balancing input controls that main 
tain temperatures to within + 0.25 per cent 
of the full scale range, the company says. 


Teflon Tubing 


Teflon tubing is now available in AWG 
wire sizes of 0, 1, 2, 3, 4, 5, 6, 7, and 28 and 
30 from Polymer Corp. of Pennsylvania, 
Reading, Pa. Designated Polypenco Teflon 
spaghetti tubing, it has been currently avail- 
able in AWG sizes 8 through 26. 

The high temperature spaghetti tubing is 
used as a low and high frequency insulation 
sleeving for electronic component develop- 
ment, the company reports. The thin wall 
tubing has a minimum dielectric strength of 
750 volts/mil, a low dielectric constant of 2.0 
and a high surface resistivity above 10" 
ohms per cm?. 

According to the company, the material 
permits assembly miniaturization because it 
combines outstanding electrical properties 
with a wide temperature service range of 
—320 to +555 F., zero water absorption, 
and resistance to flex and vibration. It 
completely resists soldering heats and is un- 
affected by bending and flexing during as- 
sembly ; the firm states. 
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Centrifugal Pumps 

Dean Brothers Pumps Inc., Indianapolis, 
Ind., offers a new line of standard, close 
coupled, centrifugal pumps designed to 
handle a wide range of general applications 
where conditions do not necessarily require a 
more costly engineered pump. 

Identified as Type GSC, the line comprises 
seven pumps with capacity up to 600 gpm and 
total dynamic head up to 275 ft. Tempera 
ture range of liquids that can be pumped is 
from —40 to +250 F. 

The line is available from stock in mate 
rials of three standard classifications: bronze 
fitted, all iron, and all bronze. Standard 
construction includes a removable back head 
to permit removal of the impeller without 
disturbing the piping; a large cradle open 
ing for free access to the stuffing box; and a 
stuffing box adaptable, interchangeably, to 
packing and mechanical seal. 


Time Delay Relay 

Curtiss-Wright Corp., Electronics Div., 
Carlstadt, N.J. announces its ‘thermal 
memory relay,”’ a bistable time delay relay 
with single pole, double throw snap action 
contacts. 

The relay is thermally operated, having 
two separate heater circuits. Each heater 
serves to transfer a movable arm from one 
contact to the other. The relay being bi 
stable remains in either of the two contact 
positions until operated by means of the 
appropriate heater circuit. Because of the 
thermal actuating characteristics, a time de- 
lay is associated with each operation, the 
company explains. 

The bimetal strips are perfectly matched, 
thereby canceling the effect of ambient tem 
perature upon relative deflection, the firm 
states. This compensation is said to insure 
consistent operation throughout the ambient 
range. 

The operating time of the unit is factory 
preset for either 20 or 30 seconds on both 
transfers. The relays are temperature com 
pensated from —55 to +100 C and have 
standard voltage rating of 6.3, 26.5, or 117 
volts. Other voltages are available. Heater 
power is 2.7 watts for each heater. The relay 
has a life of at least 500,000 operations under 
average operating conditions, the company 
says. 

For further information, please contact 
Thermal Devices Sales Department. 
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INDIANAPOLIS 


Mobile 
Model AM 3-A 
(moving filter ) 


Send for 
PREZ CATALOG 


COMPLETE MONITORING SYSTEMS 
radioactive 


AIRBORNE PARTICLES + GASES 


WATER CONTAMINATES (soluble or Suspended) 


Aim 
MONITOR 
Mobile 
Model AM 2 
(fixed filter) 


@ Records and warns automatically for periods up to one week, unattended, 

@ Complete monitoring systems or individual units (illustrated) assembled 
from standard components. 

@ Custom built to solve any monitoring problem. 

@ Designed for absolute containment of sampled radioactivity. 

@ NMC professional consultation included with each instrument. 


2460 N. Arlington Ave. * Telephone: LIBERTY 6-2415 
INDIANAPOLIS 18, INDIANA 
International Office: 13 E. 40th St., New York 16, N.Y. 


| Nuclear Measurements Corp. 


NGINE 


GYRO ASSEMBLY AND TEST 


Mechanical and Electrical Engineers, with a personal interest in 
precision mechanisms, where a high degree of accuracy is required, and 
a pride in the precision of the product they help build, we offer truly 


challenging opportunities 

You will do development work and testing in one of the country's 
most versatile laboratories, working with the top men in the field and the 
finest test, research and development equipment. As a part of our Major, 
Permanent, Expansion Program, new plant facilities are being added in 
suburban Milwaukee. 

AC provides financial assistance toward your Master's Degree. 
Graduate program also available evenings at Univ. Wisconsin, Milwaukee, 
GM's aggressive position in the field of manufacture and GM's policy of 
decentralization creates individual opportunity and recognition for each 


Engineer hired. 
RECENT EE, ME GRADUATE 


INQUIRIES ALSO INVITED 


Milwaukee offers ideal family living in a progressive neighborly com- 
munity in Southern Wisconsin. 


To arrange personal, confidential interview in your locality send full facts 
about yourself to 


Mr. Cecil E. Sundeen, Supervisor of Technical Employment 
THE ELECTRONICS DIVISION 


GENERAL MOTORS Corporation 


FLINT 2, MICH. MILWAUKEE 2, WIS. 
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Have you the growth  : 
potential to make 
top money as a : 


CONVAIR 
MISSILES 
MAN‘? 


Heavy Duty Pump 

° | A new constant displacement pump, de 
+ | signed for heavy duty, continuous 3000 to 
5000 psi operations requiring 3 to 10 hp has 
been announced by Oilgear Co., 1560 W. 
Pierce St., Milwaukee 4, Wis. 

Capacities at 3000 psi range from 233 to 
1090 cipm (1 to 5 gpm) depending on the size 
and rpm of the driving motor. Said to be 
suited for use on die casting machines, large 
unjection molding presses, double acting or 
four-way differential presses, calender hold- 
downs, or similar equipment involving high 
static loads over long periods under adverse 
conditions, the new pump is equipped with a 
purolator-type micronic filter under type des- 
ignation “HG.” 

According to the manufacturer, this de 
sign provides 100 per cent filtration and 
| cleaning of the hydraulic fluid before en 
trance to the high pressure axial piston end, 
and continues on to the operating cylinder or 
accumulator. 


Get the facts on CONVAIR POMONA in sunny Cali- 
fornia — first fully-integrated missile plant in the U.S.A.— 
designer and builder of the Navy’s TERRIER supersonic, 
surface-to-air missile. 

Naturally, you'll work with the most modern electronic 
equipment known. Better yet, you'll work with the kind of 


engineering talent that creates such equipment... that is 
pacing the advance of science into outer space. 

: You'll have the scope and help to show what you can do 
...and top pay at every step you progress. You and your 
family will live (California-style) in the lush Pomona Valley 


: at the foot of the snow-capped Sierra Madre. No commut- : : 
: ing pro ylems mp € 1ousInNg rue coun ry ving just : Airtron, Inc., Dept. B, 1103 W. Elizabeth 
: minutes from downtown Los Angeles. : | Ave., Linden, N. J., has recently expanded 
> . its product line to include component parts 
made from oxygen-free high conductivity 
; Openings now in: : | copper. 
° ° Components such as straight sections, cir 
| : Electronics Operations Research ° cular bends and adapters are at present 
. Aerodynamics Hydraulics ° available from the firm in the new material in 
: : the WR-137 waveguide size. Used in com- 
° Dynamics Mechanical Design ; bination with standard flexible waveguide 
; Thermodynamics Laboratory Test : | components and windows, they lend them- 
: ° selves to installation for microwave relay sys 
° , tems operating in the 6000 Mc region, the 
Generous travel allowance to Engineers accepted. 
company says. 
; Write now, enclosing complete resume to: : Because of this material's higher conduc 
tivity, oxygen-free copper waveguide com- 
° , ponents have, according to the firm, general 
: application in indoor and outdoor cabinet 
: - Engineering Personnel Dept 3-Y 4 arrangements of the various microwave relay 
systems, since the high conductivity property 
: P results in a much lower insertion loss for the 


Pp @) M oO N A feet, whereas standard brass WR-137 has a 


waveguide attenuation of between 2.80 and 
POMONA * CALIFORNIA 


3.38 db/100 ft, and its aluminum equivalent 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 


: > extended waveguide runs encountered in 

these installations. 

> rf Oxygen-free high conductivity copper has 
; an attenuation between 2.0 and 2.4 db/100 


waveguide has an attenuation of between 
2.44 and 2.95 db/100 ft. In addition, the 
high conductivity copper waveguide was 
found by the company to be better than silver 
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plated brass because the attenuation of the 
plated material depends on plating thickness 
and polishing, and is thus unpredictable 
especially in producing components which 
have lengths of 5-6 ft or more. 

These figures (based on the theoretical 
computed attenuation, adding a factor of 0.5 
db/100 ft to allow for the actual attenuation 
obtained in production quantities) establish 
the superiority of oxygen-free high conduc- 
tivity copper components for long transmis- 
sion line applications, the company explains. 

Besides a standard line of straight sections, 
circular bends and pressure adapters made of 
this material in the WR-137 waveguide size, 
the company has available standard pressure 
windows and flexible waveguide components, 
all with appropriate hardware for use in dif- 
ferent types of microwave relay system instal- 
lations. 


Front End Loaders 


A new line of tractor-mounted front end 
loaders is announced by Superior Equipment 
Div., Superior Pipe Specialties Co., Box 341, 
Wheeling, III. 

The loaders feature a new extra-strong tu- 
bular frame, part of which acts as an hy- 
draulic oil reservoir. Bucket rams are 
mounted so that they cannot “spring” and 
hydraulic piping is inclosed in loader arms 
for protection, the company says. 

According to the firm, the loaders have an 
expecially strong “‘pry-out” action for heavy 
or frozen loads. They can be mounted on 
most models of low silhouette four-wheel in- 
dustrial tractors. 


Hydraulic Press 


A 1000-ton hydraulic press has been de 
signed and built by Hydraulic Press Mfg. 
Co., Div., of Koehring Co., Mount Gilead, 
Ohio, for hot piercing high explosive 8-in. 
shells, said to be the first operation in the hot 
forging-cold extrusion process used in shell 
manufacture. 

The press has a bed area of 66 X 60 in.; 
98 in. daylight; 60-in. stroke; and is equipped 
with an 150 ton hydraulic ejector with a 
24-in. stroke. The main ram has a closing 
and return speed of 1000 in. per min. and a 
pressing speed of 600 in. per min. The press 
is equipped with a pressure vessel of sufficient 
capacity to perform a high speed pressure 
stroke of 19 in., the company reports. The 
power system requires 530 hp for operation. 

In using the hot forging-cold extrusion proc- 
ess in the manufacture of shells, hot pierc- 
ing eliminates a very heavy tonnage press 
that would be necessary for the initial opera- 
tion in the normal cold extrusion process, the 
firm states. Following the hot pierce, the 
same methods are used as in the cold extru- 
sion process. 


The press is one of five different type and’ 


tonnage presses required for producing 
shells by the hot forging-cold extrusion proc- 
ess. 
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You need Pangborn DUST Control 
in your plant! 


Uncontrolled dust in your plant is a 
costly, needless expense. Dust wears 
away delicate machinery and clogs 
working parts, increases down-time 
and repair costs. 

Pangborn Dust Control stops that. 
Pangborn Collectors trap dust at the 
source, clean so thoroughly that in 
the winter many firms cut heating 
costs by recirculating the already- 
heated, cleaned air. 


In addition, Pangborn gives you 
the bonus benefits of lower house- 
keeping costs, more efficient employ- 
ees, better employee and community 
relations and extra profits from any 
salvage value. Complete line of col- 
lectors for all jobs. 


Discover how you can profit from 
Pangborn Dust Control — write for 
Bulletin922, PANGBORNCORP., 2200 
Pangborn Blvd., Hagerstown, Md. 


CONTROLS 


DUST 
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THOMAS 


FLEXIBLE COUPLINGS 


Give You Freedom From 
Coupling Maintenance 


Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 


UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 

1 Freedom from Backlash 
Torsional Rigidity 
2 Free End Floot 


3 Smooth Continuous Drive with 
Constant Rotational Velocity 


4 Visuel Inspection While 
in Operation 


5 Original Balance for Life 
6 Neo Lubrication 

7 No Wearing Parts 

8 No Maintenance 


Write for Engineering Catalog 514A 


THOMAS FLEXIBLE 
COUPLING CO. 
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Sub-Fractional Motor 


A sub-fractional horesepower electric mo- 
tor with special helical gearing for extremely 
quiet operation, has been designed by the 
Gleason-Avery Co., Auburn, N. Y. 

The motor has been built to specifications 
for use in the operation of Swan humidifiers. 
As an integral part of the humidifying appa- 
ratus, the motor turns an evaporating drum 
at a speed of three revolutions per minute. 

The drum is 5 in. wide and 13 in. in diam. 
It consists of two sheets of vinyl plastic, 
rolled from the center outward. It revolves in 
4'/, in. of water, completely coating both 
sides of the plastic sheets, and giving a total 
evaporating surface of 70 sq ft with each revo- 
lution of the motor. A circulating fan, lo- 
cated behind the motor-drum assembly, 
blows air across the drum, evaporating the 
water, and dispenses the humidity into the 
atmosphere of the room. 


Ratchet Pipe Threaders 


Two new drophead ratchet pipe threaders 
with segmental dies are announced by Erie 
Tool Wks., Erie, Pa. 

The threaders are offered in two size 
ranges: No. 1PR in all sizes from '/, through 
1'/, in. and No. 2PR in all sizes from */, 
through 2 in. The die heads on the Pipe- 
master drophead threaders change instan- 
taneously, yet cannot fall out, the company 
claims. ‘Two-way ratchet is provided. 


Air Conditioners 


A new line of commercial packaged air 
conditioners said to feature advanced styling 
and numerous safety devices is now avail 
able from American Blower Div., American- 
Standard, Detroit 32, Mich. 

Available in 3, 5, 7'/2, 10, 15 and 20 ton 
ratings, the new models are recommended by 
the company for installation in restaurants, 
banks, schools, chure hes, hotels, small 
theatres, hospitals, offices, retail stores, pub- 
lic buildings, markets, small factories, shops 
and institutions. 

Among the features of the new units is a 
new cabinet design. Heavy gage furniture 
steel is used for cabinet construction. It is 
coated with a rust-resistant primer and 
finished with grey metallescent enamel. 

The company says that inside the unit is a 
new, efficient sloped cooling coil (evaporator) 
design which permits greater cooling area for 
a given coil size as compared with flat de 
signs. Performance characteristics of the 
new sloped coil design are augmented by use 
of spiral aluminum and staggered copper 
tubes. According to the company, the 
greater air-coil contact achieved results in 
better heat and moisture transfer. The 
firm says the new conditioners also feature 
a more efficient draw-through air flow de 
sign. With air drawn through the coil, 
rather than blown through, cooling capacity 
is increased because air passes equally over 
every square foot of coil area, the company 
States. 


PAY BIG DIVIDENDS 
WORKING ONLY 
ONE DAY PER WEEK! 


In one plant, two Yoder tube mills 
and about 50 punch presses are be- 
ing supplied with slit strands by one 
Yoder Slitting Line operated an 
average of only seven hours per week. 


In another plant, a Yoder slitting 
line, operated from six to eight hours 
per week, is supplying two intermit- 
tently operated roll forming ma- 
chines with total requirements aver- 
aging 100,000 feet per week. 


These typical examples demonstrate, 
first, the big potential output of a 
relatively small, inexpensive Yoder 
standardized Slitting Line and, 
secondly, its big profitabiliry. Assume 
production of only 35 tons of slit 
strands per 8 hour shift, one day per 
week, and the total per year would 
be 1750 tons. Estimating the saving 
in slitting cost at only one-half cent 
per |b., the total annual saving would 
be $17,500.00. 


Besides the big convenience of 
doing your own slitting, such sav- 
ings will often repay the investment 
in a few months. 


The Yoder Slitter Book is a compre- 
hensive treatise on slitter operation 
and economics, with time studies, cost 
analyses and other useful dota. It is 
yours for the asking. 


THE YODER COMPANY 
5499 Walworth Avenue Cleveland 2, Ohio, U.S.A. 
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MORE RIGID TO HOLD CLOSER ALIGNMENT 


All Welded Steel Base and Column for pre- 
cision milling and boring machine. Designed by 
W. B. Knight Machinery Company, St. Louis, 
Missouri. Fabricated by Littleford Brothers, Cin- 
cinnati, Ohio. 


... Welded stee/ design makes it possible at lower cost 


Y proper use of welded steel construction, 
B many types of machines can be built to hold 
closer alignment and maintain higher tolerances. 
This is possible because steel is 2% times as 
rigid as iron. 

Because steel designs use less material, and be- 
cause steel costs only a third as much per pound 
as iron, costs can be lowered substantially. 

On these precision machines, rigidity for close 


THE LINCOLN ELECTRIC COMPANY 


alignment is combined with modern appearance. 
Additional savings in cost are possible since pat- 
terns and castings are eliminated, 

Benefits like these could be duplicated 
in your designs. Lincoln’s 45 years of 
cost-cutting experience can show you 
how. 

Designers and engineers write for 
bulletins on designing for steel. 


Dept. 4814, Cleveland 17, Ohio 


steel is H.. 


three times 


y et costs 


times the Y% as 
stronger than iron rigidity much 


WHY 


aren’t all your products 
designed for welded steel 
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NEW OFFSHORE : 


DRILLING VESSEL 


RELIES ON 


NUGENT 


FILTERS 


| 


Transmitter Mounting 


Robinson Aviation, Inc., Teterboro, N. J., 
have developed a Met-L-Flex center-of- 
gravity mounting for a pressure ratio trans- 
mitter unit developed by Minneapolis- 
Honeywell for airborne applications. 

This specialized system incorporates pres- 
sure and electrical connectors as part of the 
supporting structure of the mounting. Con- 
structed of aluminum and steel, the mounting 
system ‘s described by the company as a 
permanent type mounting unaffected by 
adverse operating conditions. The incor- 
poration of resilient elements located in the 
plane of the center-of-gravity, provides the 
unit, Model 1323, with environmental toler- 
ance from vibration and shock. 

Atcording to the firm, the high percentage 
of inherent damping displayed by the mount- 
ing system results in the reduction of reso- 
nant peaks and the quick dissipation of transi 
ent forces. The natural frequency of Model 
1323 is between 6 to 11 cps while the amount 
of vibration isolation provided is approxi 
mately 90 per cent at 40 cps. It is designed 
in accordance with military specifications 
MIL-E-5272A, MIL-C-5541 and QQ-P-416,. 


Another new Offshore Drilling Vessel has joined the fast growing 
fleet of mobile units operating in Gulf of Mexico waters. She’s 
the Delta Offshore No. 1, whose drilling machinery is entirely 
diesel electric driven. In addition, the three Alco diesel electric 
generator units making up her main power plant, supply power 
for air conditioning, lighting and television. 
To help guard against costly power failures, Nugent fuel oil 
filters were selected as original equipment on the Alco Diesels 
another example of a leading manufacturer providing 
valuable equipment with the best protection possible. 
By removing foreign particles as small as two microns from 


High Pressure Cleaner 


Instant choice of many different types of 
cleaning action is said to be one of the prime 
features of Series 4000" Hypressure Jenny, 
a new high pressure cleaner announced by 
Homestead Valve Mfg. Co., Coraopolis, Pa. 

By setting valves on the control panel, the 


the fuel supply, Nugent Filters practically eliminate faulty com- 
bustion due to clogged injection ports. When employed as lube 
oil filters, they prevent harmful impurities from reaching vital 
engine parts, thus greatly increasing engine life. 

If you would like to make good equipment better . 
investigate the advantages of Nugent filtering. Descriptive litera- 
ture available upon request .. . outline your needs . . . we do 
the rest. 


operator can get any desired cleaning action 
ranging from 400 gph of clear cold water at 
450 |b pressure, up to a mixture of steam, 
water and cleaning compound at 325 F., the 
firm explains. Combinations of heat, pres- 
sure, and water volume, with or without 
cleaning compound, enable the unit to do 
such diversified jobs as blasting heavy mud 


or clay deposits from trucks, road-building 
or construction machinery; removing grease 
and dirt from equipment, machinery, parts, 
floors; cleaning for repainting; or doing a 
thorough job of sanitizing or deodorizing, 
the company says. The unit is available in 
portable or stationary models with either 
electric motor or gasoline engine driven 
pumps, and a choice of oil or gas for fuel. 


Continaed on Page 69 


3412 Cleveland Street 


& Co., Inc. 


Skokie, Ilinois 


Representatives in Boston + Cincinnati + Detroit « 
Oll PILTERS, OLING AND FILTER. Houston + Los Angeles * Minneapolis * New Orleans 
ING SYSTEMS, TELESCOPIC OILERS, 
* New York + Philadelphia + Portland, Oregon « 
OILING DEVICES, SIGHT FEED 
INDICATORS San Francisco « Seattle + St. Lovis * Tulsa * Represen- 
VALVES, FLOW tatives in Canada: Montreal + Toronto * Vancouver 
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Need more engineering information 


on products advertised in this issue? 


USE THE POSTAGE-FREE CARDS... 


MAIL THIS CARD p 


When more than one 
advertisement appears on a 
page, the following code 
identifies the location of the 
ad on page: T-top, B- 
bottom, L-left, R-right, 
\FC-inside front cover, 
1BC-inside back cover, 
OBC-outside back cover. 
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will come directly to you. 
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Aircraft Turnbuckle 


A turnbuckle of new design known as the 
Cabuckle has been announced by Pheoll Mfg. 
Co., Aviation Div., Los Angeles, Calif. 

The unit averages about '/; the length of 
anordinary turnbuckle of similar capacity and 
is over 2 '/, times lighter, the company 
states. It is made of annodized aluminum 
and molybdenum steel. Installation is 
claimed to be easier because the unit never 
changes length and the amount of take-up 
remaining is visible at a glance. Predrill 
holes for short safety wiring are provided. 

In operation, balls are swaged on cable ends; 
one cable end remains stationary while the 
other end seats on a crosspiece that is ad- 
justed by a nut on the threaded exterior of 
the sleeve. As the nut is tightened, the cross- 
piece moves forward and places the desired 
tension on the cable. Twisting of the cable 
is said to be eliminated. Baked-on graphite 
is used as a permanent lubrication to make 
smooth nut adjustment and prevents position 
freezing. 

While this product was originally developed 
for the aircraft industry, the firm says it is 
finding uses in other fields. They are cur- 
rently available up through 7/32 in. cable 
capacities and may be ordered in other spe- 
cial lengths, sizes and materials. 


Chemical Pump Packing 

Abbott and Biddle, 2417-X66-Federal St., 
Philadelphia 1, Pa., announces its 403, a 
self-forming chemical resistant packing ex- 
cellent for emergency use against industrial 
acids, alkalies, and solvents. 

This packing is composed of shredded 
Teflon combined with suitable binders and 
lubricants extruded in an open cotton yarn 
jacket impregnated with graphite. The cot- 
ton jacket holds the material for ease of in- 
stallation. It is also available in bulk form 
4038S (shredded) that can be used for packing 
multi-size fittings and applications where the 
need for rapid assembly prohibits the use of 
braided or extruded type material. 

According to the company, in cases where 
pure Teflon has failed because of cold flow, 
lack of resiliency, or compressibility, 403 has 
shown excellent results. It is serviceable 
from —150 to +500 F and can be used on 
all applications (dynamic or static) that re- 
quire the chemical resistance qualities of this 
packing, the firm states. The packing is 
available in sizes '/, to 4/4 in. on spools and 
in bulk form in 1 Ib cans. 
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New twist testing 
torsional exciter 


testing has been done 
with rectilinear motion shak- 
ers by applying ingenuity in 
linking table to specimen. But 
here’s a new MB exciter that 
produces torque directly. Its 
performance characteristics per- 
mit you to use it as a calibrator 
for torsional pickups and accel- 
erometers as well as for 
testing gyros and relays (as 
examples), or checking torsional 
vibrations of armatures, or de- 
termining torsional modes in 
various rotating parts. 


OPERATING FACTS 


At free-table, no load, this MB 
Model CA 1050 Exciter oscil- 
lates at up to 1600 cps without 
resonance in moving elements. 
It develops 110 ft. lbs torque, 
which produces angular acceler- 
ations as high as 1570 radians/ 


sec/sec. Maximum total dis- 
placement is 45.” 


A MATCHED SYSTEM 


Any one of several MB elec- 
tronic power supplies drives the 
equipment, depending on the 
specific frequency range, power, 
and performance you want. The 
MB Model T51 Power Supply 
shown comes with automatic 
cycling controls if desired. 


SEND FOR DETAILS 


Technical data available. And 
for more information on how and 
where to use this unusual equip- 
ment, contact our staff of vibra- 
tion specialists. You can’t come 
to a better qualified authority 
on the subject ... nor to one 
more willing to help on your 
specific vibration testing prob- 
lems. 


manufacturing company 
A DIVISION OF TEXTRON 


INC. 


1074 State Street, New Haven 11, Conn. 
EXCITE... 


HEADQUARTERS FOR PRODUCTS TO ISOLATE... 


AND MEASURE VIBRATION 
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ENGINEER Ss, Electronic & Mechanical 
PHYSICISTS: 


Melpar’s Dynamic Growth Creates 


UNCOMMON 
OPPORTUNITIES 


Melpar has doubled in size every 24 months during the 
past || years. This continuous growth, combined with our 
policy of individual recognition and organization into 
small project teams, creates opportunities uncommon to 
the industry. 

As a Melpar staff member you will benefit from our 
policy of individual recognition, which means that your 
rate of advancement is determined solely by your skill 
and ability. 

Our technical staff is organized into small project teams, 
each of which is assigned a specific problem and respon- 
sibility to carry through from conception to completion 
of prototype. Following a problem through research, 
design, development, and testing will give you the diversi- 
fied background necessary to occupy high managerial 
positions, 

In addition, the project team system gives more freedom 
to your creative talents and enables us to quickly recognize 
your achievements. These factors should be of particular 
interest to the engineer or physicist stymied by the com- 
plexity of a larger company. 

Our ultra-modern laboratory is located on a 44-acre 
wooded tract in Fairfax County, Virginia. Here you can 
enjoy a relaxed suburban life with a full quota of golf, 
sailing, riding and other sports. The Nation's Capital with 
its renowned cultural and educational advantages is 10 
miles away. Attractive housing is available traffic-free 
minutes from the laboratory. 


* Complete company benefit program including 
financial assistance for study. 

* Liberal travel and moving allowances. 

* Quolified applicants will be invited to inspect 
the Laboratory at Company exp 


OPENINGS EXIST IN THESE FIELDS: 


Flight Simulators. Radar and Countermeasures. Network Theory. Systems 
Evaluation, Microwave Techniques. Analog & Digital Computers. Mag- 
netic Tape Handling. UHF, VHF, or SHF Receivers. Packaging Electronic 
Equipment. Pulse Circuitry. Microwave Filters. Servo-mechanisms. Sub- 
miniaturization. Electro-Mechanical Design. Small Mechanisms. Quality 
Control & Test Engineering. Field Engineering. Antenna Design. 


For Detailed information, write: 
Technical Personnel Representative 


MELPAR Incorporated 


A Subsidiary of Westinghouse Air Brake Company 


3012 Arlington Bovlevard, Falls Church, Va. 
10 miles from Washington, D.C. 
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Vacuum Metallizing Units 


A complete redesign of the vacuum pump- 
ing system of its Model 427 72-in. large-scale 
production vacuum metallizing unit has been 
carried out by High Vacuum Equipment 
Div., F. J. Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa. 

The new design achieves faster evacuation 
of the chamber and hence permits shorter 
metallizing cycles and greater productivity, 
the firm states. Simplification of the pump- 
ing system through the use of fewer but 
larger capacity diffusion pumps is designed 
to eliminate certain vacuum valves and con- 
nections, reduces piping, and improves over- 
all production efficiency. 

The redesigned unit has two 16-in. Ring- 
Jet diffusion pumps of greater overall capac- 
ity than the three 14-in. pumps in the former 
design. The 6-in. booster pump which 
backs up the diffusion pumps has signifi- 
cantly higher throughput than the booster 
previously used. 

As a result, pump-down time to 0.5 microns 
(normal “flashing” pressure) has been re- 
duced to 6 min or less and the pumping sys- 
tem is better able to handle unusual operat- 
ing conditions such as heavy outgassing from 
the work or from contaminated chamber 
walls, the company reports. 


Reproduction Machine 


Ozalid Div., General Aniline and Film 
Corp., Binghamton, N. Y., announces a new 
machine, known as the “Streamliner 200,” 
claimed to be the first machine to bring the 
benefits of a modern, large-capacity model 
to the low-priced field. 

The unit is a compact table model printer 
which will reproduce drawings, tracings and 
other material up to 42 in. in width. The 
machine uses no stencils, inks or negatives 
and there is no limit to the number of copies 
which can be made, the firm states. 

The machine is 22 in. high and 27 in. deep. 


Tape Recorders 

Modular electronic assemblies and tape- 
transport design improvements have been 
combined in a new series of moderate-cost 
instrumentation tape recorders developed 
by Ampex Corp., 934 Charter St., Redwood 
City, Calif. 

According to the company, from one to 
seven tracks of data may be recorded and 
reproduced at four tape speeds with its new 
Series FR1I100 equipment. Plug-in record 
and reproduce amplifiers provide interchange 
between direct, frequency modulation and 
pulse-width modulation recording modes. 
Record and reproduce heads in FRII00 
equipment are compatible with all three 
modes, eliminating head changes when 
switching from one method to another, the 
company says. 

Frequency response of the FR1100 extends 
from de to 100 ke. Direct recording may be 
used from 300 cycles to 100 kc, and the de to 
10,000-cycle range may be recorded with 
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MERCO 


y SWITCH 


FOR 
VOLTAGES 
TO 440 
ac or dc 
NO SPRINGS 
OR CLAPPERS 


NO WELDING OF CONTACTS 
NO MAINTENANCE REQUIRED 


The operation of a Mercoid Transformer- 
Relay has several advantages over clap- 
per type relays. In principle, it is a low 
voltage transformer—the two coils of 
which, operate as a repulsion relay. 
The primary coil is fixed in position and 
connected across the high voltage line. 
The secondary coil is movable and is 
connected to the control circuit 

When the control circuit is closed, the 
secondary coil instantly moves upward 
by repulsion action, thereby operating 
the hermetically sealed mercury contact 
When the control circuit opens, the sec- 
ondary coil drops by gravity restoring the 
mercury contact to its original position. 


Hundreds of circuit arrangements 
are available—a few typical 
examples are shown below: 


Available for vari- 
Ous Circuit arrange- 
ments. 


Push button 

to open circuit 
when relay is ener- 
gized (circuit will 
automatically close 
when relay is de- 


SP-DT SP-ST ac 
ac start-stop 
PUSH BUTTON RELAYS | 


energized.) 
WRITE FOR BULLETIN NO. 31 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago41, Ill. 
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frequency-modulation methods. Pulse 
width-modulated signals from 50 micro. 
seconds to 10,000 microseconds may be re- 
corded within +2 


FRI100 


micré sect ynds. 


transports are built for either 


or '/yin. tape on 10'/s-in. reels, with | 
optional speed ranges of 7'/2, 15, 30 and 60 


in. per second, or 3%/,, 7'/2, 15 and 30 ips. 


The firm says uniformity of tape motion, | 


necessary for low flutter and wow charac 
teristics, is achieved through new structural 
design in the transport. 

All important components for tape move 
ment are mounted on a single ngid casting 


for exact alignment of heads, supply and | 


takeup reels, idlers and guides. When spec 
ial needs require head changes, plug-in 
provisions insure quick, automatic align 
ment. 


Dry Air Pump 
Model 133218 positive displacement dry 
air pump incorporates patented features at 
tips and ends of impellers said to provide 
practically zero clearance without rubbing 
has been developed by Pesco Products Div., 


Borg-Warner Corp., 24700 North Miles Rd., | 


Bedford, Ohio. 

This oil-free air pump weighs only 5 Ib, 
10 oz. It is rated at 40 cfm zero pressure 
delivery or 30 cfm (free air) 10 psi delivery 
at 7500 rpm. High-r pressures can be at 
tained, and pump speed can be increased if 
more flow is desired, the company says. 
The pump may be driven by any suitable 
means. 


Hydraulic Jack 

Western Railroad Supply Co., 2400-2434 
S. Ashland Ave., Chicago 8, Ill., has added a 
100. ton two-speed hydraulic model to the line 
it purchased recently from the Buda Div., 
Allis-Chalmers Mfg. Co. 

The Model 100B-12 is rated at 100 tons 
with a lifting height of 6'/, in. It is recom 
mended by the company as an ideal jack for 
handling such loads as found in erection of 
heavy equipment, machinery moving, and 
bridge building. 

To permit rapid engagement of the load, 
this jack is equipped with a tandem pump. 
By actuating both high-speed and high-lift 
plungers, the operator brings the ram in con 
tact with the load. Using the high-lift 
plunger alone, the load is then lifted. Dual 


| release valves in the base can be operated 


from either side. The jack base is drilled 


| and tapped for a pressure gage, an optional 
| extra-cost feature. 


Oil Pipeline Anchor 

An improved welding neck anchor forging 
has been introduced by Tube Turns, 224 E. 
Broadway, Louisville 1, Ky. It is designed 
to anchor high pressure oil and gas pipelines. 

The forging takes the form of a double 
hubbed flange with no bolt holes, which may 
employ a bearing plate to distribute the 
load. According to the company, the hubs, 
of the straight taper type recently adopted 


For clean, 

accurate, 
‘dependable heat 
CONVERT TO 
CHROMALOX 
ELECTRIC 
IMMERSION. 


CHECK THESE 
5 BIG 
FEATURES 


® Portable, screw-plug, flanged types; 
full range of sizes and ratings 

© “Packaged” units—heating element 
and thermostat in one 

© Copper, steel, alloy or lead sheath 

Explosion and moisture-resistant ter- 
minal boxes available 

© Most sizes ready NOW for immediate 
shipment 


Heating water, oils, Dowtherm, Prestone, tars, 
greases @ Plating, cleaning and pickling solu- 
tions @ Heating tanks, drums, process kettles 
© Melting greases, asphalt, other viscous fluids 
Super-heating steam, compressed air Melt. 
ing lead, solder, babbitt and stereotype metal. 


FREE CATALOG 


Write today for Catalog 50. 
Full details including prices for 
Chromalox Electric Immersion 
Heaters and other units that 
provide the electrical answer to 
many more heating problems. 


Gstoza 


Edwin 1. Wiegand Company 
7646 Thomas Boulevard 
Pittsburgh 8, Pa. 
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Compressors 
Make Dry Ice 
With New Economy 


The Colorado CO, Corp. produces 
up to 50 tons of solid carbon dioxide 
daily in its $2-million plant near 
Las Animas, Colo. 

The gas, obtained from wells 5 miles 
away, is condensed, subcooled, and 
solidified at 109 degrees below zero F. 
with a new Frick-engineered cycle op- 
erating at very economical pressures. 

Practically all the mechanical equip- 
ment in the plant was furnished and 


Frick 
Equipment 
at Colorado CO, Corp. 


ENGINEERS 


installed by Frick Company. Another 
example of the COMPLETE engineering 
service that is yours when you purchase 
Frick air conditioning, ice making, quick 
freezing or other refrigerating equip- 
ment. Let us quote you now on your 
requirements. 


Frick 


> 


4 


DESIGN 
MECHANICAL 


INERTIAL 
GUIDANCE 
SYSTEM 
PROGRAM 


@ Vibration and Stress Analysis 
@ Mechanical Design 


@ Electronics Package Design 
© Electronics Pockoge Cooling 


Recent EE, ME 
Graduate Inquiries 
Also Invited 


> 


U 
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GENERAL MOTORS CoRP. 


Flint 2, Mich. 


Work with the top men, in the most Versatile 
Laboratories and with the finest test, research 
and development facilities. New plant being 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program. 


AC provides financial assistance toward your 
Master's Degree. Graduate Program also avail- 
able evenings University of Wisconsin, 
Milwaukee. 


GM's aggressive position in the field of man- 
ufacture and GM's policy of decentralization 
creates individual opportunity and recognition 
for each Engineer hired. 


Milwaukee offers ideal family living in a pro- 
gressive neighborly community in Southern 
Wisconsin. 


For personal confidential interview in your 
locale send full facts about self to 


Mr. Cecil E. Sundeen 
Supervisor of Technical Employment 


THE ELECTRONICS DIVISION 


Milwaukee 2, Wis. 
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by MSS for large diameter pipe line flanges, 
are butt welded to the pipe where it is to be 
held immobile, and the assembly is buried in 
a reinforced concrete block of suitable di- 
mensions. 

The forging is produced in any of the ma- 
terials customarily used for flanges. It is 
available in sizes to match any pipe dimen- 
sions, and for the usual pressure conditions, 
the company reports. In each instance, it is 
manufactured to meet specific installation 
requirements. 


BUSINESS 


t 


The engineering, sales and general offices of 
Bigelow-Liptak Corp., have been moved to 
new, company-owned quarters at 13300 
Puritan Ave., Detroit 27, Mich. The com- 
pany’s new building is air conditioned, has 
more than 14,000 sq ft of floor space. The 
firm produces furnace enclosures for indus 
trial applications. 


Plant Expansion Program 

The recently-completed $500,000.00 addi- 
tion to the Rust-Oleum Corp. plant, at 2425 
Oakton St., in suburban Evanston, IIL, 
marks the eighth company expansion proj- 
ect within the past ten years. According to 
the firm, the plant expansion program just 
completed will double present plant output 
needed to meet increasing demands for the 
company’s rust preventive products. 

Air conditioned throughout, the new addi- 
tion includes 11,000 sq ft of office space in the 
administrative buildings and 10,560 sq ft of 
space added to the manufacturing plants, 
bringing the total under- roof square footage 
to nearly 100,000 sq ft. 


Opens Allentown Branch 


Opening of a branch office by Allis-Chal 
mers Industries Group at 508 Turner St., Al- 
lentown, Pa., has been announced. The new 
office is a branch of the Philadelphia district 
and will serve Berks, Lehigh and Northamp 
ton counties in Pennsylvania. 


Properties of Steam 
at High Pressures 


This is an interim steam table covering a 
range from 5500 to 10,000 psi and 32 to 
1600 degrees F. It is published to provide 
@ reasonable extrapolation of the current 
tables that will be useful in power systems 
calculations until an authoritative steam 
table has been published—five years 
hence. 

1956 $1.00 20% Discount to ASME members 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39h St., New York 18, N. Y. 
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Purchases New Plant 


Streeter-Amet Co., announces the pur 
chase of a new plant situated on a 14-acre 
tract in Grayslake, Ill. The new building 
will contain the executive offices and manu- 
facturing divisions of the company. This 
will include the Traficounting equipment 
section, scientific counting instrument sec 
tion, and the scale sections. 


Instrument Gage Division 

A new instrument gage division has been 
established by Taft-Peirce Mfg. Co., Woon- 
socket, R. 1. Taft-Peirce first entered the 
instrument gaging field in 1947. An instru- 
ment gage department was subsequently 
organized to increase Taft-Peirce service to 
industry with a product line of air gaging and 
related equipment. 


To Represent Cleaver-Brooks 


J. U. Kaye and Co. has been appointed 
manufacturers’ representative for the sale of 
Cleaver-Brooks boilers in western Pennsyl 
vania, eastern Ohio, West Virginia and two 
counties in Maryland. 


Opens Detroit Office 

Peabody Engineering Corp., New York, 
N. Y., manufacturers of fuel burning, air 
heating and gas scrubbing equipment, has 
announced the opening of a Michigan office 
at 7338 Woodward Ave., Detroit. 


Completes Transfer 


Baldwin-Lima-Hamilton Corp. has com 
pleted transfer of the manufacturing and 
sales operations of its hydraulic and compact 
ing press department from the Eddystone 
Div., near Philadelphia to the Hamilton 
Div., Hamilton, Ohio. The operations have 
been integrated with those of the mechanical 
press department which has always been in 
Hamilton. The hydraulic press department 
is now in normal production. 


Forms Nuclear Division 

Formation of a new Nuclear Power Equip 
ment Div. has been announced by Kieley & 
Mueller, Inc., Middletown, N. Y., manufac 
turer of automatic control valves, power and 
steam specialty equipment. 

The new division is being staffed by spe- 
cially trained and experienced personnel from 
both the automatic control and nuclear 


fields. 


To Expand Plant 


Raybestos-Manhattan, Inc., 
plans for expanding plant and facilities at its 
Neenah, Wis. subsidiary plant of Manhattan 
Rubber Mfg. Co. This expansion will run 
to $250,000. 

The expansion and other improvements 
will provide increased straight-line produc- 
tion capacity to better service the roll cover- 
ing requirements of the Fox River and Mid- 
West areas, the firm reports. 


announces 


MECHANICAL ENGINEERING 


R-G high speed 
vacuum pumps Cost less 
to install and operate 


Outstanding performance over many years in hundreds of ap- 
plications in paper and other process industries have built a 
strong preference for Roots-Connersville vacuum pumps. 

@ Reduced horsepower at higher speeds (600 rpm 

and up) saves as much as 25% in power 

and lowers the cost of motors. 


@ Minimum sealing water required, from 4 to 40 gpm, 
Performance is unaffected by water temperature. 


@ Straight spur gears permit operation without axial 
thrust, reducing maintenance and holding 


downtime to a minimum, 


@ Internal parts readily accessible for inspection 
without disturbing impeller clearances. 


@ Compact units require small floor space and 


less expensive foundations. 


R-C vacuum pumps are supplied in single-stage or compound 
units to meet any capacity requirement. For specification data, 


write for Bulletin 50-B-13. 


e Engineers — unusual career opportunities await you at Koots-Con- 
. nersville. Address your resume to Professional Employment Manager. 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 


357 Michigan Ave., Connersville, indiana. 


In Canada ~ 639 Adelaide %., W., Toronto, Ont. 
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A Job 

For A 
TWO-HEADED 

MONSTER 


Avon 


PLANT SUPERINTENDENT, THE CINCINNATI GEAR CO 


Some of the men here look on me, I'm 
sure, as a modern Simon Legree with a 
nine-foot bullwhip — which isn’t really a 
true picture at all. In fact, I think I'm 


pretty easy to get along with, 


But there are times when I think this job of 
plant superintendent calls for someone with 
the attributes and physical characteristics 
of a two-headed monster. To keep track of 
a couple hundred different men, working on 
almost as many different jobs and differ- 
ent machines, all involving a high degree 
of skill and exacting accuracy, requires 
something more than mere attentiveness 
to duty. It means I have to constantly put 
forth an extra effort to do a top-notch job 


Not that I'm trying to brag about myself; 
my job is tough and sometimes it seems 
thankless, but it has its compensations, 
And one of the most important of these 
compensations 1s the satisfaction of know- 
ing that my efforts are not being wasted, 
Because everyone else here is “putting out” 
to do Ais part too, with the result that we 
have a top-notch Company turning out a 
top-notch product — something that our 
customers have come to expect from us as 
a matter of course. 


THE CINCINNATI GEAR CO. 
CINCINNATI 27, OHIO 
Filty Years of “Gears—Good Gears Only” 
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Consolidates Affiliate 


Detectolab, Inc., a Chicago, IIL, affiliate of 
Borg-Warner Corp., has been consolidated 
into BJ Electronics, Borg-Warner's elec 
tronics division located at Santa Ana, Calif. 

The firm manufactures four major types of 
nuclear instruments including reactor control 
devices for government, industrial and air 
craft installations, basic research tools for 
atomic laboratories, tracer instruments for 
medical diagnosis, and personnel protection 
devices for monitoring radiation in labora 
tories and plants. 


Vapor Thermometers 
Jas. P. Marsh Corp., 1121 Rockwell St., 


Houston, Tex., has released catalog No. 76-T, 
which illustrates and describes its rigid stem 
and distant reading vapor tension ther 
mometers. 

Included in the 28-page catalog are tables 
of sizes and ranges, pattern diagrams and 
detailed descriptions of the various sizes and 
types av ailable. 


Temperature Control 

Burling Instrument Co., 16 River Rd., 
Chatham, N. J., has issued a descriptive 
bulletin, 106, covering its Model L-1S tem 
perature control. 

Included are descriptions of its differential 
expansion operation and specifications giving 
temperature ranges, tube sizes, and accuracy. 
The firm says this model may be used in 
either liquids or gases and for temperatures 
up to 1000 F, 


Phenolic Products 


General Electric Company's entire product 
line of phenolic molding materials and resins 
is described in an illustrated brochure, CDC- 
322, issued recently by the Chemical Mate- 
rials Dept., Pittsfield, Mass. 

The 12-page catolog includes detailed 
technical data, special properties and prod- 
uct features of phenolic molding powders, 
rubber phenolic molding powders phenolic 
laminating varnishes, and industrial and 
foundry resins. 


Conveyor Lubricators 

An eight-page catalog that describes new 
models of the 100 Series and 700 Series 
automatic conveyor lubricators, has been re 
leased by J. N. Fauver Co., Inc., 49 W. Han- 
cock, Detroit 1, Mich. 

Mechanism of the 100 series is completely 
enclosed in non-porous aluminum housing 
and the units have improved crown filters 
and regulators as standard equipment. A 
redesigned trip-mechanism actuates a Hunt 
valve through a cam. 


THESE VALVES 
control 


WILLIAMS-HAGER 
FLANGED 


Surge pressures . . . and the 
resulting water hammer... 
are effectively controlled 
by these valves. Protection 
for pumps and piping sys- 
tems is assured—a fact tes- 
tified to by satisfactory 
service in every type of 
industry over a period of 
28 years, in pressures up 
to 5,000 pounds. 


Write for Bulletins: 


No. 654 on the Valves 


No. 851 on Cause, Effect 
and Control of Water 
Hammer 


. 


M THE WILLIAMS GAUGE CO., INC. 


149 Stanwix Street 
2 Gateway Center Pittsburgh 22, Pa. 
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ENGINEERS 


Mechanical, Electromechanical 


The Johns Hopkins University 
Applied Physi cs Laboratory 


ANNOUNCES 


. important openings on our 
guided missile research and devel- 
opment staff for men who wish to 
identify themselves with an organ- 
ization whose prime purpose is 
scientific advancement. 


Because the Applied Physics 
Laboratory (APL) exists to make 
rapid strides in science and tech- 
nology, staff members require and 
receive freedom to inquire, to ex- 
periment, to pursue tangential 
paths of thought. Such freedoms 
are responsible for findings that 
frequently touch off a chain reac- 
tion of creativity throughout the 
organization. As a staff member 
of APL you will be encouraged to 
determine your own goals and to 
set your own working schedule. 
You will also associate with lead- 
ers in many fields, all bent on 
solving problems of exceptional 
scope and complexity. 


Equidistant between Baltimore, 
Md., and Washington, D. C., our 
new laboratory allows staff mem- 
bers to enjoy suburban or urban 
living and the rich cultural, edu- 
cational and research facilities 
offered by both cities. 


Openings Exist in 
These Fields: 


DESIGN: Airframes and structures; hydraulic 
ond power supply systems; servomechanisms; 
launching and handling equipment; ramjet 
engines, warheods. 


ANALYSIS: Stress; weights and loads, heot 
transfer; dynamics, warheads. 


SEND NOW FOR OUR NEW 30 

PAGE PUBLICATION DESCRIBING 

IN DETAIL THE SCOPE OF THE 

LABORATORY’S PROGRAMS AND 

THE UNIQUE ENVIRONMENT IN 

WHICH STAFF MEMBERS WORK 
AND LIVE 


WRITE: 
Professional Staff Appointments 
The Johns Hopkins University 
APPLIED PHYSICS LABORATORY 
8607 Georgia Avenue 
Silver Spring, Maryland 
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Air Measurement 

General Scientific Equipment Co., 7516 
Limekiln Pike, Philadelphia 50, Pa., an 
nounces the availability of Bulletin No. 
138, illustrating and describing gas pressure 
manometers, oil flow graduates, sling psy- 
chrometers, air velocity meters, filter gages, 
recording thermometers, carbon monoxide 
detectors, kits for testing gas heating equip- 
ment, CO? indicators, smoke testers, draft 
gages, flue gas thermometers, pressure point 
testers. 


Spray Type Desuperheater 

A four-page brochure describing design, 
installation, and typical application of the 
firm's high capacity, fast-acting spray type 
steam desuperheater is available from Bailey 
Meter Co., 1050 Ivanhoe Rd., Cleveland 
16, Ohio. It is designated Product Specifi 
cation M55-1. 


Roll Neck Bearings 

A 24-page illustrated catalog released by 
SKF Industries, Inc., Dept. 616, Front St. 
and Erie Ave., Philadelphia 32, Pa. Con 
tains engineering and technical data on multi 
row cylindrical roller bearings designed for 
heavy-duty service in roll neck mountings on 
all types of hot and cold rolling mills. 


Stainless Steel Fasteners 


A 12 page catalog of stainless steel ‘AN’ 
fasteners has been made available by All- 
metal Screw Products Co., Inc., 821 Stewart 
Ave., Garden City, N. Y. It és scribes gov- 
ernment specification aircraft bolts, slotted 
and Phillips machine screws, flat and round 
rivets, and washers carried in stock.  Illus- 
trations, stock sizes, principal dimensions, 
and explanation of part and dash numbers 
are included for each item, 


Steel Tubing, Fittings 

H.-P Products, Inc., Louisville, Ohio, has 
announced Bulletin V-157, describing steel 
tubing and fittings for vacuum systems and 
conveying lines. 

The six-page folder contains drawings of 
various units and gives specifications and 
dimensions. Included are elbows, tube plugs, 
tees, short nipples, reducing couplings, slip 
couplings, band hangers, male and female 
adapters. 


Aircraft Switches 


Micro Switch, Freeport, Ill, a Div., of 
Minneapolis-Honeywell Regulator Co., has 
published a new catalog on aircraft switches, 
Catalog 78. 

The 32-page booklet, covers the firny’s line 
of phenolic encased aircraft switches as well 
as small, metal-covered hermetically sealed 
switches and high-temperature switches. 
Switches are shown in a variety of actuator 
designs, terminal structures and contact 
arrangements, including single-pole double 
throw, double-pole double-throw, double 
break, two-circuit, four-circuit and split. 


Here's the Great 
Combination 
for those... 


Medium Pressure Boilers 


(up to 150 Ibs. psi.) 


The No. 150 controls the boiler feed pump 
the one right way—directly from the boiler 
water level. Holds boiler level within close 
limits to assure maximum steaming effi- 
ciency and fuel economy. Has extra switch 
which provides circuits for cutting off 
burner and sounding alarm in case of low 
water emergency. It's the most widely- 
used, time-proved control of its kind. 


Underwriters Listed 


MCDONNELL 
No. 150 


MSDONNELL 
No. 27T 
MAKE-UP 
FEEDER 


Adds water to condensate receiving tank 
whenever necessary to make up for any 
deficiency in returns. Large feeding ca- 
acity meets any sudden boiler demand 
or water. Needle and seat are stainless 
steel assuring powerful drip-tight closure. 
For tank pressures to 35 psi., supply 
pressures to 100 Ibs. 


Write for simple installation and wiring diagrams 


MEDONMELL & MILLER, INC, 
3510 N. Spauiding Ave., Chicago 18, iil, 


Meld 


M:DONNELL 
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CHEMICAL PROCESS 
AND STEEL INDUSTRY 


y maintain visually clean 
stacks at all times, industry 
is turning to the long ex- 
perience of Research-Cot- 
trell in the design and 
manufacture of highly 
efficient Cottrell Electrical 
Precipitators. We've spent 
40 years in solving such 
problems as nuisance abate- 
ment, cleaning gas for 
subsequent use and recover- 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications. 


PULP AND PAPER INDUSTRY 


RESEARCH-COTTRELL, INC. 


A WHOLLY OWNED SUBSIDIARY OF RESEARCH CORPORATION 


Main Office and Plant: Bound Brook, N. J. 
405 Lexington Ave., New York 17, N.Y. + Grant Building, Pittsburgh 19, Pa. 


Aveilable in 1/10 to 5 HP in 
either long or short models with 
separate tank units if desired. 


Model 
6-P3 


CONNECTED TYPE 


Avaliable in % to 5 HP. 
Easy to install—provides 
long trouble-free opera- 
tion, 


Model 
Y-LO 


MOUNTED 


(External 
Discharge) 


Available in 1/10 to 5 


Ruthman | 


FLANGE 


Discharge) 


228 N. La Salle St., Chicago 1, Ill. + 111 Sutter St., San Francisco 4, Cal. 


~GUSHER 


Coolant Pump 
to fit every 
requirement 


& PULLEY 


(Internal 


HP, long or short models. Coolant 
Simple, sturdy design also 
or 

with fewer ports to wear, aan ee available for 

Model be easily ond 
11022 quickly installed in with cho coup 
most convenient ves 

drive, these 

piece, are sup- 

Model plied without 

11027 electric motors. 


THE RUTHMAN MACHINERY CO. 


WRITE FOR CATALOG 
1823 Reading Road 
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Industrial Insulation 


Specifications for its complete line of spun 
mineral wool industrial insulating products 
are presented in a new catalog published by 
Baldwin-Hill Co., 500 Breunig Ave., Tren- 
ton 2, N. J. 

The catalog, which lists standard sizes, 
thicknesses, and thermal conductivities for 
more than 20 types of heat and cold insula- 
tions for equipment and piping, also includes 
temperature-thickness recommendations for 
each. In addition to the characteristics of 
the materials themselves, the twenty-page, 
three-color catalog describes typical applica- 
tions and provides application instructions. 


Plastics, Rubber Filler 


“*Moly-Sulfide as a Filler” is the title of a 
Pty bulletin issued by Climax Molyb- 
denum Co., Dept. L, 500 Fifth Ave., New 
York 36, N. 

The bulletin describes the uses of Moly- 
Sulfide—a blue-gray powder, chemically 
known as molybdenum disulfide—as a filler 
in nylon, phenolic laminates, Teflon and 
other plastics, natural and synthetic rubber 
and asbestos, and outlines the preparation 
and properties of Moly-Sulfide-filled products 
as well as the properties of the material it- 

Copies of the bulletin, designated Lu- 
are available on request from the com- 
pany. 


Brass Ingot Bars 


A new brass and bronze ingot, the “C.P. 
Process Ingot Bar,” is described in a new 
brochure published by I. Schumann & Co., 
4391 Bradley Rd., Cleveland, Ohio. This 
brochure reviews in detail the advantages of 
the process which is said to employ radically 
new methods and apparatus for an additional 
refining process. 


Push Buttons 

Furnas Electric Co., 1048 W. McKee St., 
Batavia, Ill., has issued a 32-page catalog 
covering oil tight and general purpose push 
buttons, pilot lights and accessories. The 
catalog includes description of components 
and complete units, dimensions, cam action 
and schematic diagrams. 


Wire Partitions 


A modern, economical approach to plant 
layout problems is described and illustrated 
in an eight-page bulletin on wire partitions 
and custom enclosures published by Wire 
and Iron Products Inc., 1725 Sixteenth Sr., 
Detroit 16, Mich. 

Each panel is a complete unit, inter- 
changeable and movable, and can be quickly 
assembled and installed by plant workmen. 
The panels are reusable, and can be disas- 
sembled and relocated as plant layout changes 
require. Also described are custom parti 
tions, developed to meet the requirements of 
special enclosure and partition applications. 
Specification data is listed in table form. 


self. 
12, 
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Industrial Lubrication 

A 32-page catalog featuring automatic and 
air-powered industrial lubricating equipment, 
paint and mastic spray units and accessories 
has been announced by Gray Company, Inc., 
1039 Sibley St., N. E., Minneapolis 13, Minn. 

The new No. 403 Catalog illustrates and 
describes the firm's automatic Gun-Fil bear- 
ing lubricators and line of industrial hand and 
air-powered lubrication equipment, includ- 
ing a new Fire-Ball series high pressure lube 
supply pumps. Complete units for mainte 
nance and production spraying of paints, 
mastics and similar materials are also in 
cluded, together with a wide selection of ac 
cessories. 


Welding Flux Crushers 


A bulletin which describes crushers used 
by manufacturers to reclaim fused welding 
flux for reuse has been issued by American 
Pulverizer Co., 1249 Macklind Ave., St. 
Louis 10, Mo. 

The firm’s crushers are also used for crush- 
ing laboratory samples, making pilot runs 
and for the regular reduction of other ma 
terials. Capacities of the crushers described 
range from 600 to 2000 lb per hr, depending 
on the material and degree of fineness re- 
quired. Typical installations are illustrated. 


Cranking Switches 

A catalog sheet, illustrating and describing 
its new line of magnetic cranking switches, 
has been released by Leece-Neville Co., 1374 
E. S5ist St., Cleveland 3, Ohio. 

The switches, available in 6, 12, 24 and 
32.v models are designed for use on trucks, 
buses, off-highway units, and industrial and 
marine equipment with comparable voltage 
systems. Features of the new models include 
totally enclosed, waterproof construction; 
heavy duty, long life contacts, light weight, 
fast action plunger; nonchattering design; 
and standard mounting dimensions. 


Test Equipment 

Various types of environment simulation 
equipment made-to-order for military sup 
pliers to meet their special test requirements 
are presented in a new four-page brochure re 
leased by the Custom Division of Mantec, 
Inc., 126 Maryland St., El Segundo, Calif. 

Photographs of the equipment are identi- 
fied by name of customer, function of equip 
ment and brief technical data pertaining to 
it. Among the various examples included is 
a battery of three low temp/humidity cham 
bers designed for a “one shot” series of 
Grand Central Rocket's third stage rocket 
motor for the Project Vanguard satellite, 
and a large, explosion-proof hi/lo tempera- 
ture chamber designed for B. F. Goodrich 
Co., Aeronautical Products Div. 


For Consulting Engineers 
Turn to Page 178 
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“Rust was eating away our 
warehouse stocks; these Reznor heaters 
put a stop to it” 


“Rust used to be a serious problem at both ends of our production line. 
It attacked our supply of sheet steel. And it caused trouble in the ware- 
houses where we stockpile our finished products. One way or another 
rust was costing us thousands of dollars a year; we could have afforded 
to pay plenty to stop it. But we didn’t have to, Reznor gas unit heaters 
proved to be the efficient, economical answer to our rust problems. 
We installed a few Reznor heaters in our steel warehouse and a few 
more here in our finished products warehouse, set the thermostats and 
forgot them. Rust is no longer a problem. The heaters are no problem, 
either. Operating costs are lower than we had expected, and maintenance 
costs have been zero.” 


Only Reznor Gas Unit ong 
Offers All These Advantag 
Equipment Cost No Maintenance 
@ Waste No Floor 
© Extra Heat for Trouble Spots 


© Instont Response to Every to Future Construction 


Temperature 
Change in Tempe he coupon below OF call your 


the yellow poget of your te 
in 


REZNOR MANUFACTURING COMPANY 
71 Union Street, Mercer, Po. 
(CD Please send me my free catalog on Reznor gas 
heating equipment. 


Please have a representative coll to discuss 
our plant heating problems. 


THE WORLD'S LARGEST SELLING 
RASS HEATERS Compony...... 
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4 years of gruelling operation 
frequently at overload pressures 
and still no maintenance needed 


Since 1951, Standardaire Blowers installed at Spencer 
Chemical Company have been operating 24 hours a day 
supplying process air for production of synthetic 
ammonia. 

Although normally operated at 1750 rpm and 8 psig, 
these units periodically are required to run at more than 
50 percent above rated capacity for as long as a month at 
a time. When brick and catalyst dust seal over reformer 
catalyst beds, this pressure is needed to force the gases 
through and avoid costly shutdowns. 

After four years of this gruelling, continuous opera- 
tion, a recent test disclosed virtually no reduction in 
efficiency of the Standardaire Blowers. They have re- 
quired no maintenance. 

Exclusive cycloidal design and simple, compact con- 
struction enable Standardaire Blowers to move more gas 
or air per pound of blower, with less wear, less mainte- 
nance and power consumption. Write for complete 
information. 


READ STANDARD 


CORPORATION 


BLOWER-STOKER BINIELON 
LEXINGTON AWEN 


1947 
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Plastics Adhesives 


An eight-page reprint of a technical paper, 
“Use of Adhesives With Reinforced Plas- 
tics,” is available in booklet form on request 
from Rubber & Asbestos Corp., 225 Belle- 
ville Ave., Bloomfield, N. S. 


The illustrated booklet, supported by 
tables, charts, and diagrams, contains data 
on effect of temperature on tensile shear 
strengths; physical properties of foamed-in- 
place plastic “sandwiches”; peel strength of 
“Kel-F” laminate-to-steel bonds with epoxy 
room temperature curing adhesives; and 
bond properties of printed circuit laminates 
made with various adhesives. 


Tube Fittings 


Tube & Hose Fittings Div., Parker Ap- 
pliance Co., 17325 Euclid Ave., Cleveland 12, 
Ohio, has issued a 52-page catalog, No. 4310, 
presenting its line of Triple-lok tube fittings, 
made in brass, steel, stainless steel and alumi- 
num. Shapes include a new swivel nut type 
and straight threaded fittings with o-rings 
for new SAE straight thread boss. 


Air Hammer Catalog 


Information about the Ramex air hammer, 
Model AR.4, featuring precision impact con- 
trol is contained in a new four-page catalog 
issued by E. V. Nielsen, Inc., 129 Broad St., 
Stamford, Conn. 

Specifications for this 44/-lb hammer capa- 
ble of 5400 blows per minute as well as spe 
cific applications are noted. It is said to 
have full range control from a light tap to a 
smashing blow. The unit is chrome plated 
and features angled air release ports that 
beam a direct stream of air upon the point of 
work during operation. 


Bushed Roller Chain 


Book No. 2454 now being distributed by 
the Link-Belt Co., Dept. PR, Prudential 
Plaza, Chicago 1, IIL, contains a presenta- 
tion of features of the firm’s LXS_ bushed 
roller chain. 

The chains are manufactured in two de 
signs—straight or offset sidebars—and are 
supplied with small or large rollers to cover a 
variety of power transmission or conveyor 
applications. Nineteen sizes of offset side- 
bar chains for power transmission applica- 
tions are available, ranging in pitch from 1.5 
to 5 in., with ultimate strength ranges from 
8000 to 280,000 Ib. A total of 14 straight 
sidebar chains are available for conveyor 
service. These chains range in pitch from 
1.654 to 6 in. and in ultimate strength from 
8000 to 38,000 Ib, 
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Water Treatment Plants 


A technical article on automation of water 
treatment plants is available from Graver 
Water Conditioning Co., 216 W. 14th St., 
New York 11, N. Y. 

Technical Reprint T-148 discusses several 
specific case histories, pointing out the prob- 
lems involved and the methods of solution. 
Flow diagrams are shown. Water treatment 
processes and equipment are divided into 
three groups—mechanical, chemical, and ion 
exchange. These are further divided to in 
dicate the many sub-divisions and types of 
process. The types of measurements re 
quired by the processes and the types of con 
trol systems are also classified and discussed. 


Mobile Pump 

A folder covering operating characteristics 
and applications for its lightweight Porta 
Pump line has been released by Barnes Mfg. 
Co., Mansfield, Ohio. 

The folder describes the self-priming as a 
low-cost, highly mobile unit available with 
gasoline, electric, or universal drive. It was 
developed for farm, home, construction, and 
industrial applications including watering, de 
watering, cleaning, spraying, liquid handling 
and transfer, pressure boosting, and fire pro 
tection. Specifications and a pump perform 
ance chart are included. 


Duct Insulation 


Availability of printed data sheets to as 
sist in the writing of insulation specifications 
for heating and air conditioning duct sys 


tems is announced by the Baldwin-Hill Co., 


of Trenton, N. J., manufacturers of semi 
rigid, spun mineral wool duct insulation. 
The sheets detail approved specifications 
for attaching and finishing semi-rigid duct 
insulation. Three methods of attachment 
and four finishing techniques are described. 
Specifications for applying plain, vapor bar 
rier and coated duct insulation are included. 


Glass Background 


Manufacturing methods, applications, and 
the history of glass are explained in a bro 
chure entitled ‘This Is Glass,” available 
from Corning Glass Wks., Corning, N. Y. 

The booklet is illustrated with charts, 
drawings, and 130 photographs. 


Refrigeration Units 

A bulletin which includes specifications 
and capacities for open type retrigeration and 
air conditioning condensing units from '/, 
through 100 hp is offered by Brunner Mfg. 
Co., 10 Fisher St., Utica, N. Y. 

Specifications are included for compressor 
units for use with evaporative condensers, 
'/y-100 hp. Simple compressors in single 
and two stage for use with horsepower up to 
100 are also included. Data and speci 
fications are given for condensing units with 
Freon-12 or Freon-22 refrigerants in all 


models. 
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you should 


know 
about 
bacon fat 
and 
Albanene 


Here's the buying information you should have 
to get the best value when you buy tracing paper. 


1. The usual way of “transparentizing” tracing papers is with waxes or 
mineral oils—much the way bacon fat makes a paper towel transparent. 
Eventually, these oily fluids “leak” out —leaving the paper opaque and 
useless for reproductions. 

Result: Valuable drawings on ordinary tracing papers eventually become 
yellow or brittle—lose their reproduction qualities. And, these days, replace- 
ments often cost twice as much as the originals. 


2.The K & E way—Albanene tracing paper is made transparent with an 
inert synthetic resin which is chemically stable . . . can’t leak out—ever! 


Result: Albanene stays transparent . . . stays strong . . . protects every 
nickel you invest in time and talent working on it. 


important: During manufacture, constant testing guarantees uniformity 
as well as pencil taking and erasing qualities. The very qualities that have 
made Albanene—America’s best sellmg tracing paper. 
Try Albanene Today ..... it’s available in 3 weights and in rolls, sheets 
or pads. Try it now... it’s the best value you can buy! 
89 VEARS OF LEADERSHIP 
In equipment and materials for drafting, surveying, 
reproduction and optical tooling .. . in slide rules 
and measuring tapes. 


EUFFEL & ESSER Co. 


W YORK HOBOKEN, N. J. + Detroit Chicago St. Louls + Datlas San Francisco Los Angeles 
Seattle - Monts eal 
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For extra safety, guard your boiler water levels with audible and visi- 
ble alarms that reach operators anywhere in the plant. Or cut fuel 
automatically, without depending on human action. Here's more pro- 
tection for boilers working on any pressure to 2500 Ibs. 

Levalarms operate on isolated electric currents passing through the 
boiler water itself. When water level gets too high or too low, circuits 
are made or broken and actuate relays instantly to cause ACTION 
(1, 2, or 3 above). 

Four models of Levalarms installed on or in your water columns, pro- 
vide a selection for various control combinations. Levalarms have no 
bellows or stuffing boxes; no vacuum tubes or magnets. Action is 
positive, immediate. Levalarms are unaffected by pressure, tempera- 
ture or water conditions. 

Read the full story of Reliance electrode-type Levalarms in Bulletin 
D2 sent on request. 


The Reliance Gauge Column Company + 5902 Carnegie Avenue + Cleveland 3, Ohio 
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Mechanical Packings 


A four-page, 3-color folder listing popular 
mechanical packings used on all applications 
in industrial, power, and processing plants is 
offered by the Mechanical Packing Div., 
Flexrock Co., 3600-C-Filbert St., Philadel- 
phia 1, Pa. 

The company has standardized on the 
basic packing materials and developed a few 
all-purpose packings for a wide range of ap- 
plication conditions, the company states. 


Screw Conveyor Bearings 

A six-page folder, No. 2489, has been pub- 
lished by Link-Belte Co., Dept. PR, Pruden- 
tial Plaza, Chicago 1, Ill., describing new re- 
lated ball bearing equipment being added to 
its screw conveyor component line. 

Designed to fit new or existing screw con- 
veyors, the units feature the firm’s “Quik- 
Link" conveyor screw; single and double ball 
bearing troughends; new ball bearing hanger; 
ball and roller bearing enclosed countershaft 
ends; completely enclosed single reduction 
helical ‘Motogear.”’ 


Motor Selection 


A 12-page, two-color application guide for 
the selection of electric motors for popular 
applications has been published by Century 
Electric Co., 1806 Pine St., St. Louis 3, Mo. 

According to Century officials here's how 
this handy, illustrated manual can be used. 

Tables show the kind of equipment or 
machinery to be driven, and data is given on 
the character of the load, the speed of opera- 
tion, starting and running torques, surround. 
ing atmosphere, frame type, and speed. 


Rubber Seal Template 


Minnesota Rubber & Gasket Co., Minne 
apolis, Minn. has issued a template-ruler to 
permit faster and more accurate drawings of 
the firm's Quad Ring seal. 

Five available cross sections—.070, .103, 
139, .210 and .275 in.—are cut out of clear 
styrene plastic to true size and contour. 
The three smaller sizes have four-times en 
learged cutouts below them, while the larger 
two sizes are stamped out below in twice nor 
mal size for scale drawings. Rule sections 
of the 6-in template-ruler are marked off in 
eighths and sixteenths of an inch divisions. 


PAST EXAMINATIONS 


given by New York State 

This pamphlet contains the ques- 
tions given in 1952-1956 examina- 
tions. They cover problems in struc- 
tural planning and design, in practical 
applications of basic engineering 
sciences, and the more advanced and 
specialized problems in practical appli- 
cations of engineering principles and 
methods. 
$2.00 (20% Discount to ASME members) 

THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 
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Air Conditioning 

Drayer-Hanson Div., National-U. S. Ra- 
diator Corp., 3301 Medford St., Los Angeles 
63, Calif., has issued 12 pages of engineering 
data on multizone-type air conditioning 
equipment. 

Designated ‘‘Flexazone”’ engineering man- 
ual, the new publication is descriptive of 
firm’s nine-model line of single unit equip- 
ment, which via individual zone control, can 
simultaneously heat one area while cooling 
another. Cfm's 1752, through 32,250 are 
available. The publication contains unit 
nominal rating table and selection and air 
fraction data. A breakdown of coil capaci- 
ties and full specification sheet are shown. 


Profile Milling Machine 

Morey Machinery Co., Inc., 383 Lafayette 
St., New York 3, N.Y., has available bulletin 
No. 50M, illustrating and describing its Aero 
frame vertical profiler and milling machine. 

The unit is designed for machining cf fer- 
rous and non-ferrous metals with speeds from 
44 to 4800 rpm with 20/40 hp motor. The 
machine includes a new electro-hydraulic 
tracing system said to be capable of high 
tracing speeds and copying with close toler- 
ance aluminum, cast iron, stainless steel, and 
new high tensile steels. 


Fluid Power Pump 


A four-page bulletin, No. 46601-B, has 
been issued by Oilgear Co., 1560 W. Pierce 
St., Milwaukee 4, Wis., on continuous pres- 
sure, constant displacement, heavy duty, 
types “HG,” fluid power pumps. 

One of the features of this new series is the 
availability of a purolator-type micronic 
filter to provide 100 per cent filtration of the 
hydraulic fluid just prior to its entrance to the 
high pressure, axial piston end of the pump, 
the company reports. Specifications, dimen 
sions, applications, performance data, and 
suggestions on fluid power systems for push 
ing, pulling, lifting, lowering, and holding are 
included on these 3 to 10 hp, | to 5 gpm, 3000 
to 5000 psi units. 


Resin Laminations 

A technical bulletin made available by 
Smooth-On Mfg. Co., 572 Communipaw 
Ave., Jersey City 4, N. J., describes the 
system for making glass-laminated epoxy 
resin impressions for use in metal working, 
and model and pattern reproducing. These 
laminated impressions may be taken from 
molds, patterns, or mock-ups of plaster, 
wood, or metal that are used as dies, jigs, 
checking fixtures, Keller patterns or as molds 
the company reports. 


The bulletin, No. 22 covers preparation of 


models and describes the actual lay-up proce- 
dure from gel coat, through lamination with 
glass cloth, reinforcement of large impres 
sions, back-up of dies, and final curing. Also 
included are suggestions for handling, mixing, 
and weighing, and care of tools and brushes. 
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Speedylectric Steam Generator supplying heat to waxer. 


Manufacturing huge quantities of 
waxed paper containers of every 
size and shape, a nationally-known 
company needed a reliable source 
of heat for a production step in 
which the new containers are deep- 
ly impregnated with a special hot 
wax. Here, as in many manufac- 
turing processes, a Pantex Speedy- 
lectric Steam Generator was the 
answer. 


In the impregnation process, 
accurate control of wax tempera- 
ture and submersion time is re- 
quired for dimensional control of 
the finished product, complete wax 
penetration and stability of ink 


colors. The use of a Speedylectric 
Steam Generator as a heat source 
not only assures reliable tempera- 
ture control at modest cost, but 
eliminates all danger of fire or ex- 
plosion . . . serious hazards where 
the plant atmosphere is often full 
of particles of waxed paper. 
Wherever a reliable, convenient, 
safe source of steam is needed, 
Speedylectric Steam Generators 
serve industry, Using a unique 
electrode method to generate 
steam, and easily portable, they 
require no supervision, operate 
without flame or fumes, and elim- 
inate the risk of fire or explosion, 


WRITE TODAY FOR COMPLETE FACTS AND FIGURES 


Speedylectric Steam Jet 
Cleaners, too, serve in- | 
dustry in countless ways. | 
High pressure jet of dry | 
steam and solvents quick- 
ly removes grease and dirt ! 
accumulations from ma- 
chines and equipment | 


Title 
without flooding floors. Hume ond 
No need to stop nearby 
production or move ma- Compeny 
chines outside. Complete- Address 


ly safe and portable. 
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Send me facts and figures on: 
Pantex Speedylectric Steam Generators 
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A catalog on the Carmet tool holders and 
throw-away inserts is being distributed by 
Allegheny Ludlum Steel Corp., 20th Floor 
Oliver Bldg., Pittsburgh 22, Pa. 

Carmet is the carbide producing facility of 
the company. The 12-page catalog gives 
detailed information on this new line of prod- 
ucts of tool holders, and throw-away inserts 
with tables, photographs and drawings. 


Scientists... 


Engineers 


A message from 
M. A. Schultz, 
Project Manager 


Westinghouse 
Commercial 


INFORMED 


Standard Storage Tanks 


Graver Tank & Mfg. Co., Inc., East 


Chicago, Ind., announces the availability of 


a 20-page booklet illustrating and describing 
standard storage tanks for industrial service. 


Numerous installation photos of prac 
tically every type of tank are included in the 
booklet along with specifications of the vari- 
ous tanks, 


Atomic Power 


“We are developing the first industry-owned, high-powered Test- 
ing Reactor—the Westinghouse Test Reactor. It will enable private 
industry and the government to test materials under conditions 
of high neutron flux, high temperature and high pressure. 
“Here at CAPA, we are continually pioneering peacetime 
atomic power projects. The Westinghouse Testing Reactor is 
only one of many now under way. Sound interesting? Why not 


let us tell you more?”’ 


An Experienced, Young, Fast-Growing Team 
CAPA—Commercial Atomic Power Activity—is the most dy- 
namic new division at Westinghouse. We're “‘fluid,’’ not fixed. 


Supervisory jobs open up fast! 


Our growth curve is bound to be steep—as electric power de- 
mand and atomic power production pyramid sharply. We're 
entirely commercial—not dependent on government contracts. 
Opportunities for advanced study at company expense, Get in 
on the “industry of tomorrow” today—at Westinghouse CAPA. 


... for Physicists + Physical Chemists «+ Chemical 
Engineers +« Mechanical Engineers «+ Electrical 
Engineers + Designers + Metallurgists. 

Send résumé to: 
C. 8S. Southard, Westinghouse Commercial Atomic 
Power, Box 355, Dept. 124, Pittsburgh 30, Penna. 


WESTINGHOUSE 


FIRST IN ATOMIC POWER 
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Miniature Bearing 


A miniature ball and roller bearing catalog 
is now available from Landis & Gyr, Inc., 45 
W. 45th St., New York 36, N. Y. 

The new 16-page catalog lists all of the 
miniature ball and roller bearings in the 
RMB line, giving drawings, descriptions, 
dimension tables, and mounting information. 
A number of inch dimensioned open and 
sealed radial bearings are listed in ABEC 
Class 1 tolerances as well as ABEC Class 5. 
Two pages are devoted to illustrating appli 
cations for each major type. 


Low Temperature Apparatus 


A 16-page catalog on low temperature ap 
paratus and equipment has been published by 
Hofman Laboratories, 221 Emmet St., 
Newark 5, N. J. 

New features include liquid oxygen and 
nitrogen units for “in-plant” transportation 
and storage; liquid oxygen and nitrogen 
highway transportation units and vapori- 
zers. Featured also are the standard con 
tainers for liquefied gases with accessory 
equipment; stainless steel dewar flasks; 
helium solenoid dewars for hall measure 
ments; containers for helium and hydro 
gen; hydrogen liquefaction and purification 
dewars and high vacuum oven chambers. 


Permanent Magnets 

A new 12-page booklet which includes in- 
formation on permanent magnets, thermis 
tors and Thyrite varistors, under the title of 
“Trends and Developments for Electrical 
Design Engineers,” has been released by 
General Electric's Metallurgical Products 
Dept., Detroit 32, Mich. 

The publication, divided into four sections, 
discusses the subjects in relation to a de 
signer’s problems. It points out new ap- 
proaches, possibilities and methods for using 
the products. How magnets help designers 
miniaturize products, determining the proper 
magnet for a specific application, how ther 
mistors and Thyrite varistors can be “‘har- 
nessed”’ for products, are among some of the 
subjects covered in the publication. 


Over-Temperature Thermostat 


A direct acting control to protect commer 
cial, laboratory and industrial equipment 
from exceeding pre-selected temperature 
limits is described in a bulletin, No. RT-809, 
offered by Robertshaw-Fulton Controls Co., 
110 E. Otterman St., Greensburg, Pa. 

The control, available in temperature 
ranges up to 800 F, will activate automatic- 
ally when an excessive temperature is 
reached. Once it is tripped, the cut-out re- 
mains in an open position until it is re-set 
manually. Designated the Model H2, the 
control is intended for use in electrical equip- 
ment only. The four-page booklet contains 
several diagrams and cut-away drawings 
about the installation and mechanism of the 
control. 
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15-In. Drill Press 


A four-page bulletin, describing the ad 
vantages and specifications of a new, heavy- 
duty, 15-in. drill press, is available from 
Delta Power Tool Div., Rockwell Mfg. Co., 
469 N. Lexington Ave., Pittsburgh 8, Pa. 

The bulletin lists the specifications for 40 
different models of the new tool—including 
bench or floor model, high or slow speed, 
Morse taper or key chuck spindle, single or 
multiple spindles, and standard or produc- 
tion table models. Components and acces 
sories such as heads, columns and tables for 
making up special purpose machines are 
also listed. 


Meters, Controllers 


Magnetic events-per-unit-time meters and 
magnetic dual preset controllers are de 
scribed in two new technical bulletins avail- 
able on request from Berkeley Div. of Beck- 
man Instruments, Inc., Dept. 2260, 2200 
Wright Ave., Richmond 3, Calif. 

Both bulletins illustrate the use of Ferris- 
tors, small magnetic amplifiers, as vacuum 
tube replacements. Only tubes used in 
either instrument are in the RF power sup 


ply. Series 7600 magnetic Eputs consist of 


input amplifiers, a gate opened and closed 
by a tuning-fork contro!led time base, and a 
series of magnetic decade counting units. 
Series 5800 preset controllers combine an in 
put circuit, cascaded preset decimal counting 
units and two identical output channels, 
Design details and application data are con- 
tained in both bulletins. 


History of Metal Lath 


“History of Metal Lath,” a new booklet 
distributed by the Metal Lath Manufac 
turers Assn., 636 Engineers Bldg., Cleveland 


14, Ohio., treats both the development of 


metal lath and its modern-day multiple 
usage. 

Including 16 pages of tables and illustra 
tions, the booklet describes metal lath as 
used in conjunction with accessories, ceilings, 
centering, ceramic tile, fireproofing, parti 
tions, stucco and vertical furring. 


Power Roof Ventilators 


An eight-page illustrated catalog, Bulle 
tin 3904, describing the company’s rede- 
signed line of power roof ventilators is avail 
able from American Blower Corp., Detroit 
32, Mich. 

The bulletin describes the construction, 
operation and design features of each of the 
four models in the improved line. Perform. 
ance data for 16 sizes of Model VRV up- 
blast type exhaust ventilator, 21 sizes of 
Model HRV hood type exhaust ventilator 
and 20 sizes of Model SSV hood type supply 
ventilator are tabulated. Included are fan 
speeds and motor horsepower as well as cer 
tified delivery ratings up to.'/s in. wg static 
pressure: Also included are intake and duct 
area Values: for 5! sizes of: Made! (WS ait in 
take hood. 1297 teal 
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Air Compressors 

Kellogg Div., American Brake Shoe Co., 
Rochester 9, N. Y., has published a 20-page 
catalog covering its line of '/; to 20 hp air 
compressors for automotive and industrial 
use. The booklet gives specifications on 
single and two-stage models, portable models, 
tanks, pumps, and accessories, Charts, 
data, and information on compressed air are 
also included. 


Conveyor Chains 


A new bulletin, 56-60, featuring Rex Table 
Top conveyor chains has been published by 
Chain Belt Co., Milwaukee 1, Wis. 

The bulletin pictures and describes both 
steel and nylon chains. Sprockets for the 
chain are shown and listed, and sections cover 
conveyor chain engineering and application 
data, chain lubrication, and conveyor design. 


WIEDEKE 


THE QUALITY NAME IN TUBE EXPANDERS... SINCE 1892 


Tube Expanders for Condensers 


No. 255-—for average tube sheets 


No. 270—for thick or multiple tube sheets 


No. for 
sheets up to 21%" thick 


No. 270-— Adjustable 
for sheets up to 71," 


IDEAL Ball Bearing Tube Expanders are made of 
special analysis alloy tool steels, carefully heat- ‘ 
treated to withstand the severest operating strains. 
They are adaptable for use with any torque con- 
trolled tube rolling units—air, electric or mechani- 
cal. Confidence is your assurance that your job 


will be done RIGHT , . . when you use WIEDEKE Specialized Tube 
Expanders, Tube Cutters and Operating Accessories. There is a 
Wiedeke Distributor in every principal city. For further informa- 
tion write for new General Catalog 81. % 


The Gustav WIEDEKE Company 
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AMERICAN Model WC CRUSHER 
Efficient, controlled reduction for 
scores of industries, hundreds of mate- ; 
rials. Equipped with rolling rings or 
hammers. Minimum headroom. IMMINGS 


165641 MACKLIND AVE. 
ST. LoutIs 10,m0. 


ELECTRICAL 
MECHANICAL 
Inertial 
Guidance 
System 


Program 


Enjoy Challenging Opportunities in the further development 
and systems testing of Inertial Guidance Systems and their 
Servo Loops in the most versatile laboratories in the country. 

Work with the top men in the field and with the finest 
test, research and development facilities. New plant being 
added in suburban Milwaukee as a part of Major, Permanent, 
Expansion Program. 

AC will provide financial assistance 7 pe your Master's 
Degree. A Graduate Program is available evenings at the 
University of Wisconsin, Milwaukee. Recent EE, ME 

GM's long-standing policy of decentralization creates in- Graduate 
dividual opportunity and recognition for each Engineer hired. 

Milwaukee offers ideal family ~ Inquiries 
ing combining small town hospital- 
ity with every metropolitan shopping Also Invited 
and cultural advantage. 

For personal, confidential inter- 4- 
view in your locality send complete THE ELECTRONICS DIVISION 


resume to 
Mr, Cecil E, Sund GENERAL MOTORS CORPORATION 
Supervisor of Technical Employment ‘FLINT 2, MICH. + MILWAUKEE 2, WIS, 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Tool Limit Switches 


Bulletin 956, covering heavy duty limit 
switches and describing 21 contact arrange- 
ments, has been published by the R. B. Deni- 
son Mfg. Co., 102 St. Clair Ave., N. W., 
Cleveland 13, Ohio. 

The catalog describes the housing, con- 
tact arrangements, wiring diagrams, ampere 
ratings, operating data and electrical char- 
acteristics of each of the firm's nine standard 
models of Loxswitch limit switches. These 
include standard universal switches, double 
pole switches, three pole switches, neutral po- 
sition switches, and three pole neutral posi- 
tion switches. 


Bronze Valves 


A four-page folder, Bulletin DH-25, has 
been released by the R-P&C Valve Div., 
American Chain & Cable Co., Inc., Reading, 
Pa. It describes the manufacturer's line of 
solder end and silverbraze end bronze valves 
in gate, globe and check designs. Also in- 
cluded are physical characteristics and con- 
struction details. 

The solder end units are recommended by 
the company for general full-flow service on 
steam lines, and on hot and cold-water lines; 
for copper tubing installations to provide 
compact assemblies; and for high resistance 
to rusting and corrosion. The silver-braze 
end valves are used where vibration, con- 
struction, or expansion in a pipe line tends to 
loosen screwed joints; in confined spaces; 
to provide leak-proof systems; and for proper 
alignment and positioning without forcing 
the joint, the company reports. 


Microsized Socket Screws 


Microsized Unbrako socket screws, es- 
pecially designed for electronic equipment, 
industrial and scientific instruments, and 
other precisely-built compact products which 
require small, exceptionally strong fasteners, 
are the subject of a four-page illustrated 
folder published by the Standard Pressed 
Steel cs. Box 558, Jenkintown, Pa. 

The folder shows photographs, descriptive 
drawings and tabular data on threads per 
inch, length, recommended _ installation 
torques, and shipping weight for socket head 
cap and set screws in sizes from No. 0 to 
No. 3, either alloy or stainless steel. 


Electrical Contacts 


A four-page “short-form” catalog pub- 
lished by Gibson Electric Co., 8325 Franks- 
town Ave., Pittsburgh, Pa., describes mate- 
rials, properties, forms and uses of the firm's 
line of electrical contacts. 

Discussed in the folder are contacts manu- 
factured from fine silver, palladium and 
nickel; silver alloys, including coin silver and 
silver alloys; and many powdered metal 
compositions designated as Gibsiloys. These 
are further grouped into ductile, graphite and 
refractory Gibsiloys. Included are Gibsiloy 
silver and cadmium-oxide materials intro- 
duced last year. 


84 - Marcu, 1957 


MECHANICAL ENGINEERING 


{ 


| 
+ = 
and write for complete literature. 
PULVERIZER COMPANY Originators and Manufaclarors of Crushers and Pulucrigars 
‘ 
— 
( 
—s 
| 


BEP 


Automatic Lubricators 

Cyclic.type automatic lubricators driven 
by the machines they operate are described 
in a two-color, two page service instruction 
sheet offered by Bijur Lubricating Corp., 
151 W. Passaic St., Rochelle Park, N. J. 

This fully automatic lubricator, designated 
Type N, consists of a piston pump and reser 
voir. It is pre-set by the machine manu- 
facturer for best operation, and can be 
adapted to a wide range of metalworking 
machinery, packaging machinery, machine 
tools and a variety of special machinery, the 
company reports. 


Machinery Parts 

Haynes Stellite Co., 30-20 Thomson Ave., 
Long Island City 1, N. Y., has issued a new 
booklet on machinery parts made of alloys. 
It has been expanded to include data on 
chemical compositions, physical and mechan- 
ical properties, corrosion resistance, and ma- 
chining of alloy parts. 

Separate chapters cover cobalt base, 
nickel-base, and iron-base alloys, and typical 
applications that would fall within each 
group. Case histories are included to show 
the use of parts of both standard and special 
design. 
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Power Industry Engineering 


Sargent & Lundy, Chicago 3, Ill., consult- 
ing engineering firm, has published a four- 
color brochure on the occasion of the firm's 
65th anniversary. The 40-page booklet de 
scribes the range of services offered to the 
steam-electric power industry by the firm. 

Thirty-three different projects are illus- 
trated and described briefly in the brochure. 
Included are steam power stations for public 
utilities, power facilities for industrial con 
cerns, substations and distribution projects, 
and transmission line work. Also featured is a 
section dealing with the firm's work in the 
field of nuclear power engineering. 


Pneumatic Transmission System 


An eight-page booklet, Bulletin 750, has 
been prepared by the Simplex Valve & 
Meter Co., Lancaster, Pa. It describes the 
Laminair, a form of pneumatic transmission 
which has been developed to provide a sensi- 
tive and accurate type of instrumentation. 

The mechanism is designed to produce an 
output air pressure that varies directly with 
flow through a venturi tube, flow nozzle or 
orifice plate, and which may be transferred 
and used to operate a distant receiving in 
strument. 


LATEST 
CATALOGS 


Tubular Screen Filter 


A brochure describing operations of an au 
tomatic, self-cleaning tubular screen vac- 
uum filter is available from Industrial Filtra- 
tion Co., Dept. FM-200, Lebanon, Ind. 

Schematics show filtering and backwash 
cycles. The units are equipped with con 
veyor flights for the automatic removal of 
filtered solids. According to the firm, the 
units have application in the filtering of cool 
ants, cutting oils, rolling oils, solvents, and 
all liquids requiring the removal of minute 
particles. Flow capacities are 5 to 1000 
gpm. 


Hydraulic Hose Fittings 


Reusable Hoze-lok fittings for rubber coy 
ered double wire braid hose for high pressure 
service are described in Catalog 4433, issued 
by Tube & Hose Fittings Div., Parker Appli 
ance Co., 17325 Euclid Ave., Cleveland 12, 
Ohio. 

The fittings are offered with four different 
connecting ends: swivel nut for mating with 
Triple-lok 37-deg flare end connector, male 
pipe thread, straight thread with o-ring, and 
37-deg flare nose. Hose sizes range from 
through 2 in. ID. 


ELECTRONIC 
SCALES 


One of the leading 


New low costs, improved models. 


Write for free Ametron Brochure 9. 


‘STREETER-AMET COMPANY 


GRAYS LAKE, 


steel companies weighs its heavy pipes 
quickly and accurately. 5, 10, 15 tons of metal weighed and 
recorded on tape or cards by the Ametron Electronic Scale. 


STANDARD 
or 

ACCuRacy 


ILLINOIS 


DICKENS 2-1020 


..- HAS MADE 


WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


In Industry, in homes, farms and 
shops, you'll find daily, living proof 
that D-&-B's KNOW-HOW pays 
out in EXTRA performance. Rely 
on expert engineers for parts that 
meet your exact needs and save 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and 
perform under the most 

trying conditions! 


DELIVERY 


WRITE — WIRE — or PHONE 
for Estimates and Delivery Dotes 


DUDEK & BOCK 


SPRING MFG. CO. 
4014 W. Grand, Chicago 51, Ill 
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OF THE EXTRA 


TWO MORE MANUFACTURERS TAKE 


SALES VALUE OF 


THE GRAMIX LABEL 


(PRODUCT OF POWDER METALLURGY) 


THE SIGN OF A QUALITY COMPONENT 


The Gramix label, indicating that a product 
utilizes one or more Gramix parts or bearings, is 
helping to boost sales appeal at the point-of- 
purchase. This seal means that quality compo- 
nents are incorporated in the product. Every day 
Gramix parts are finding more and more applica- 
tions. And for good reason: Gramix alloys have 
excellent bearing and mechanical properties. 


make them self-lubricating. Gramix bearings and 
parts are mechanically strong, durable and highly 
resistant to wear. Gramix parts are equal, and in 
many Cases superior, to machined parts and can 
be produced in relatively intricate shapes with 


tolerances as close as .0003”. And best of all, 


Gramix parts are being produced at a fraction of 
the cost of forged or machined parts of similar 


design. It is likely that there is a place for Gramix 
in your products. 


Because of their porosity, Gramix parts can be 
impregnated with oil during manufacture, to 


The Gramix label—available at no cost to you— 
comes to you in handy rolls, with adhesive backing, 
along with an easy-to-use dispenser. Labels can be 
quickly and easily applied (at final inspection, for 
instance) giving your product extra sales-appeal 
for just a few seconds’ time spent. 
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ADVANTAGE 


Modern Eskimo fans, manufactured by the 
Bersted Manufacturing Division of McGraw 
Electric Company, Boonville, Missouri, are the 
result of many years’ experience in the manu- 
facture of efficient and dependable appliances. 
Eskimo fans spin on Gramix bearings and 
therefore operate hour-after-hour, day-after- 
day, and year-after-year without fail. Eskimo 
fans carry the GRAMIX label, for added sales 
appeal at the point-of-purchase, Write today 
for your copy of Gramix bulletin No. 21. 


The Thor Speed Drill, produced by Speedway Manufactur- 
ing Company of Cicero, Ill. (Division of Thor Power Tool 
Company) gives professional performance yet sells at an 
“amateur” price. Gramix bearings help contribute to both 
the high performance and modest cost of these fine tools, 
The Gramix label assures the user that Speedway power 
tools are tools of dependability. 


These Gramix self-aligning bearings 
are typical of the type being used in the 
Eskimo fans and Speedway drills. 

Write today for this book. Engineering 
Bulletin No. 21 gives the full story on Gramix. 
Be sure to write for your copy. 
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VELS FASTER CARRIES MORE PAYLOAD 


ADDED! 
POUNDS SAVED! 


High strength-to-weight ratio of USS “T-1” Steel 
solves difficult design problem 


In the past, lightweight materials such 
as bauxite ore have presented a hauling 
problem because of their light weight. 
Standard hauling units, designed for 
heavier materials, had too much dead 
weight .. . couldn’t haul enough volume 
of lightweight materials. Athey Prod- 
ucts Corporation, Chicago, Illinois, has 
solved the problem with the help of 
USS “T-1” Steel. 

Athey engineers designed a new rear- 
dump trailer specifically for high-vol- 
ume lightweight materials. Starting 
point was a conventional 22.5-cu.-yd. 
trailer. The high yield strength of USS 
“T-1” Steel—90,000 psi minimum— 
enabled them to use much higher design 
stresses and, thus, reduce the thickness 
of steel required. 

As a result, volumetric capacity of the 
22'%,-cu.-yd. model was boosted to 301, 
cu. yds. The new unit weighs just 13 
tons—7,000 pounds less than it would 
if built with low-alloy steel. USS ““T-1” 
Steel’s toughness and resistance to im- 


pact abrasion give the trailer rugged- 
ness and durability needed in off-road 
mountain service. 

This lighter-weight trailer can travel 
much faster, when empty, than heavier 
standard units. As a result, it spends 
less non-productive time in making 
empty return trips to the mine. It not 
only carries more payload, but is haul- 
ing payload during more of its total 
operating time. 


Where can you use USS “T-1” Steel? 


Consider USS “T-1” Steel where you 
need an unusually high strength-to- 
weight ratio. Use it where you need 
unusual toughness and resistance to 
impact abrasion at low temperatures . . . 
where you need good high-temperature 
strength combined with toughness and 
resistance to abrasion. Remember, all 
of these properties are combined in USS 
“T-1” Steel with good weldability. Call, 
wire or write for more information. 
United States Steel, Pittsburgh 30, Pa. 


SEE The United States Steel - It's a full-hour TV program presented every other 


week by United States Steel. 


onsult your local newspaper for time and station. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. © UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


UNITED STATES STEEL EXPORT COMPARY, YORE 


G3 7 
USS CONSTRUCTIONAL STEEL 


The knowledge and experience of hundreds of engineers are yours to share 
through the publications of the ASME. Here are a few such technical aids. 
For a complete list, send for the 1957 Catalog of Publications. 


1956 TRANSACTIONS OF THE ASME 
To be published April Ist $15.00 ($7.50 to ASME members) 


It is in this 2500-page book that you will find information 
that may well point the way to success with your engineer- 
ing problems. Here, in some 240 carefully prepared 
articles, are reports of important investigations, surveys 
of significant trends, accounts of recent technological 
developments that have been used successfully by other 
engineers, and a unique collection of factual information 
and data. Following are some of the subjects dealt with: 


CUMULATIVE INDEX TO 
ASME TECHNICAL PAPERS 
To be published mid-1957 Price not to exceed $20.00 
This Index to ASME technical papers published in the 
Transactions, the Journal of Applied Mechanics and 
Mechanical Engineering will consist of two sections: The 
first will cover approximately 3200 papers published in 
these magazines from 1940 to 1956. Its alphabetical 
subject index will list the titles of the papers chronologi- 
cally under as many headings as are necessary and include 
numerous cross-references to direct attention to related 


Bearings. Beams, Columns, Structures. 
tems, Elasticity, Feedwater Treatment. Flow of Fluids. Fivid Meters. Forg- 
ings. Gas Turbine Power. Graphical Methods. 
Heat Transfer. 
and Temperature instruments. 


Nondestructive Testing. Plates and Shells. 
Pumps. 
Nuclear, and Steam Power Plants. 
Strains. Thermal Stresses. Thermodynamics. Turbomachinery. Vibration. 


ASME TERMINOLOGY STANDARDS 


Hydrodynamics. 
Metal Cutting. 


Outdoor Power Plants. 


GLOSSARY OF TERMS IN 
NUCLEAR SCIENCE AND 
TECHNOLOGY 
1957 Edition to be published March 15th $5.00 
This Glossary defines the special- 
ized terms which have arisen with 
the development of nuclear science. 
In a single alphabetical listing, it 
consolidates some 1500 terms and 
definitions which were originally 
published in the following separate 


sections: Physics, Reactor Theory, 
Reactor Engineering, Chemistry, 
Chemical Engineering, Biophysics, 


Radiobiology, Instrumentation, 
topes Separation, and Metallurgy. 
While no new terms will be found 
in this 1957 Edition, it does con- 
tain a number of important improve- 
ments such as the amplification of 
some of the definitions, modifica- 
tion of others, the removal of 
ambiguities in the former edition, and 
correction of typographical errors. 


Buckling. Cavitation. Cooling Sys- 


Heat Exchange Equipment. 
High Temperature Materials. 
Lubricants and lubrication. 
Metal Creep, Failure, Forming, and Testing. 
Plasticity. 
Gas Turbine, 

Servomechanisms. 


Hydraulic, Industrial, 


material. 


Pressure 
Machine 


Pneumatic Drives. 


Stresses and 


INDUSTRIAL ENGINEER- 
ING TERMINOLOGY 
ASME Standard No. 106 1955 $1.50 

Industrial engineering covers so 
many segments of an industry that 
it has its own peculiar problem of 
semantics. 

This Dictionary is an attempt to de- 
fine and standardize its terminology. 
The result of three years of co- 
ordinated research, it presents, in 
its 50-pages, approximately five 
hundred terms along with definitions 
that are so clear that they may be 
understood even by a non-expert 
in the field. Both the terminology 
and definitions have also received 
the approval of some forty practic- 
ing management consultants and 
terminology committees of Canada, 
Great Britain, South Africa, and the 
United States. 


listed in the subject index. 


Its alphabetically arranged authors’ index will 
give the headings and the year under which each paper is 
The second section will be a 
reprint of the Sixty-Year (1880-1939) Index originally 


published in 1940 and now out of print. 
volume will be 9” x 12” and the binding, dark blue buck- 


ram with title stamped in gold on the spine. 


The size of the 


AUTOMATIC CONTROL 

TERMINOLOGY 

ASME Standard No. 105 1954 $1.50 
The terms defined in this Standard 

apply principally in the fields of 


automatic control in industrial 
processes. They cover automatic 
controllers, basic concepts, proc- 


esses and their elements and char- 
acteristics, characteristics of auto- 
matic control, types of automatic 
controller action, adjustment of auto- 
matic controller action, and the 
elements and characteristics of auto- 
matic controllers. Block diagrams 
of automatic controllers, the feed- 
back loop, and automatic con- 
trol combination are shown. Sym- 
bols for defining the block opera- 
tions are included, also a brief dis- 
cussion of the considerations under- 
lying the construction of block 
diagrams and their associated sym- 
bols. 


HANDBOOK FOR SMALL SAWMILL 
OPERATORS (ASME Standard 109) 1957 $3.00 


This Manual shows how to attain and maintain accuracy 
of cutting lumber by indicating some of the causes of mis- 
cutting and the action that sawmill operators can take to 
eliminate them. 

CONTENTS: Need for Dimensional Control. Controlling Lumber Thickness. 
Headrigs. Product Accuracy Affected by Parts of Husk, Ways and Car- 


riage and Inadequate Power. Saws, Their Selection and Fitting. Sawmill 
Foundations. Installation and Adjustment of Sawmill Equipment. Causes 
of Poorly Sized Lumber. Covuses of inaccuracy in Edging and Trimming. 
Mathematical Miscalculations. Glossary of Terms Used Throughout the 
Manvoal. Reference Tables. 


DIRECTORY OF CONSULTING 
ENGINEERS _ To be published March 15th $2.50 


This Directory includes ASME members engaged in con- 
sulting work and also consulting engineering firms with 
which such ASME members are associated. The services 
offered are so varied as to make it possible to locate a 
consultant or firm of consultants qualified to work out solu- 
tions to engineering and management problems encoun- 
tered in most branches of engineering. The 1200 names 
and addresses in its pages are arranged geographically 
with each entry indicating the type of consulting service 
performed. 

20% Discount to ASME Members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 29 W. 39th Street, New York 18, N. Y. 
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UNLIKE MOST MAGNETIC OR MECHANICAL 
FEEDERS, Carrier Natural-Frequency Feeders use 
heavy-duty coil springs as a source of driving 
energy! The springs compress and expand — 
alternately storing, then giving back the same 
amount of power to the trough. This exclusive 
Carrier Natural-Frequency design guarantees low 
maintenance and less downtime because INPUT 
HORSEPOWER IS LOW AND DRIVE 
STRESSES ARE UNIFORMLY DISTRIBUTED! 


Furthermore, Carrier Natural-Frequency Feeders 
have only four simple operating parts — trough, 
heavy-duty coil springs, base member, and motor- 
driven rotating weight! 


As you can see at the right, low maintenance and 
less downtime are only two of many Carrier ad- 
vantages. Whatever your feeder requirements, 
chances are a Carrier Natural-Frequency Feeder 
will do a better job — and save you money, too! 
For full engineering details, write for a copy of 
our new Bulletin 1001, Carrier Conveyor Cor- 
poration, 245 N. Jackson Street, Louisville 2, Ky. 


OM#BCHANICAL 


Low Horsepower — Natural - Frequency 
feeders use less than two-thirds the horse- 
power of any other type of feeder for the 
same capacity. 

Choice of Lengths— Standard units are 6’, 
8’, 10’ or 12’. Greater lengths also available. 


Special Designs— Units available with 
grizzly decks, screen decks, dust-proof covers. 


Instantaneous Start-Up — No warm-up 
period required. 


Mechanical Dependability — No com- 


plicated electrical system required. 


Simple Construction — Stock bearings 
used throughout. 


High Temperature Units—lor materials 
up to 2500°F, 


PLUS — Rugged construction . . . easy in- 
stallation . . . low reaction to supporting 

structure . . . less damping under load and 
‘improved efficieticy. 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


OMR a promising approach 
to meet world’s need for 
small to large power plants 


An important goal of the Atomic 
Energy Commission's program to de- 
velop electric power from the atom is 
a low-cost reactor for plants with gross 
outputs of 10 megawatts or more. Such 
plants are particularly suited to areas 
that need relatively small increments of 
additional power, and to those parts of 
the world where coal, oil, and water- 
power are scarce or costly. 


The OMRE (Organic Moderated Reac- 
tor Experiment), which AToMics 
INTERNATIONAL is now building at 
the National Reactor Testing Station 
in Idaho, is one of the more promising 
types for this purpose, The new experi- 
mental reactor was pioneered by 
ATOMICS INTERNATIONAL — from pre- 
liminary design to prototype. 

It will be used to investigate the rate 
of degradation of organic fluids, the 
properties and compositions of the 
equilibrium mixture in the reactor, and 
the effect of organic fluids on heat- 
transfer surfaces. Results of these ex- 
periments will be incorporated into the 
nuclear power plants ATOMICcs INTER- 
NATIONAL is planning for Piqua, Ohio 
and a Latin American country. 


Basic advantages of the OMR are 
small size, compact core with good 
neutron economy, and elimination of 
problems with high-pressure primary 
coolant circuits and uranium-coolant 
reaction hazards. Its safety features are 
outstanding. The high boiling point of 
the organic moderator-coolant fluid 
permits a low-pressure system. There 
are no chemical incompatibilities be- 
tween coolant and uranium or coolant 
and water, and no unusual corrosion 
problems. Because of its fluid moder- 
ator-—an isomeric terphenyl—the OMR 
has a negative temperature coefficient 
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of reactivity, which acts as a governor 
in case of power surges or excess power 
levels. The organic fluid becomes only 
slightly radioactive, which makes the 
entire heat-transfer system relatively 
accessible. 


A typical power plant, such as the 
one proposed for Piqua, Ohio, has a 
gross electric output of 12,500 kilo- 
watts and a heat output of 45,500 
thermal kilowatts. It produces steam at 


lower in larger OMR plants. Lower 
power costs are also expected to result 
from advances in OMR technology. 


Atomic power for supertankers. The 
AEC has assigned ATomMics INTERNA- 
TIONAL the challenging design study to 
adapt the OMR for maritime use. The 
OMR, considered a promising possibil- 
ity for ship propulsion, is expected to 
be particularly suitable for supertank- 
ers. The OMR offers the safety of a 


Typical OMR Central Station Nuclear Power Plant 


a pressure of 415 psig (29 kg/cm*) and 
a temperature of 550°F (288°C). 

The reactor core is heterogeneous, 
with fuel elements and control rods 
immersed in the moderator-coolant 
fluid and contained in a thin-walled 
core tank. The fuel is uranium slightly 
enriched in U235, 

Power costs for this reactor, includ- 
ing both capital and operating charges, 
are estimated at 18 mills per kilowatt- 
hour. Power costs will be significantly 


A DIVISION OF 


low-pressure system, low construction 
costs (because it can be built of alumi- 
num and mild steel instead of more 
expensive zirconium and stainless 
steel), and low maintenance costs. 
ATOMICS INTERNATIONAL is staffed 
and equipped to help you with any 
phase of reactor development. Please 
write: Director of Technical Sales, 
Dept. ME-72, Atomics INTERNA- 
TIONAL, P.O. Box 309, Canoga Park, 
California, Cable address: ATOMICS. 


ATOMICS INTERNATIONAL 


NORTH AMERICAN AVIATION, 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


INC, 
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Quarter-inch steel plate is melted with 
an acetylene torch, but the supporting 
ALFRAX® BI brick stays cool enough to 
be held by hand. 


The problem of heat insulation at extreme temperatures is solved 
by two of Carborundum’s refractories: 

One is made of fused alumina “bubbles” or hollow spheres, 
bonded and high fired. These selected bubbles give proper bal- 
ance between the number of surface temperature drops and total 
pore space (about 65% porosity) to effectively decrease heat 
flow between hot and cold faces. The alumina imparts high hot 
strength to the finished refractory, trade-marked ALFRAX BI. 
Under a load of 122 psi and a temperature of 2732° F held for 
1% hres., less than 1% contraction occurred. No contraction 
whatever developed in 5 hour reheat tests at 3092° F. This com- 
bination of properties makes ALFRAX BI refractories unique in 
their ability to insulate at temperatures where other materials 
are impractical. 

The other is FIBERFRAX”™ ceramic fiber, produced by blowing 
an alumina-silica fusion. Among its properties are high insulat- 
ing values, light weight, resiliency, and corrosion resistance. All 


CARBORUNDUM 


Registered Trade Mark 


Refractories...for really high temperature insulation 


are retained at 2300° F. In some cases, this fiber can be used suc- 
cessfully up to 3000° F. It is supplied in long and short staple, 
rope, board, paper, block, blanket, etc. 

These products are but two of the many super refractories 
pioneered by Carborundum. Among them you are almost certain 
to find answers to your refractory and high-temperature prob- 
lems. For help, fill in and mail this coupon today. 


———————-—- MAIL THIS COUPON TODAY -———— 


Refractories Division, 
The Carborundum Company, Perth Amboy, N. J., Dept. 137 
Please send me: 
[(_] Forthcoming issue of Refractories Magazine 
[_] Bulletin on Properties of Carborundum’s Super Refractories 
() Here is a description of my high temperature problem. 
Can you help me? 


Nome Title 


| 
City Zone State 


ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT... 


The inside Secrets of 


Smoother Performance 


The running accuracy and smoothness of a roller 
bearing is governed primarily by its internal dimen- 
sions and clearances. The most important of 
these are: 


1 CONCENTRICITY OF 
RACE DIAMETERS 


Kecentricity of race diameters is usually interpreted in terms 
of wall variation, Figure |, on the individual components and 
in terms of radial run-out on the assembled bearing. The 


assembled bearing is usually mounted on an arbor, Figure 2, 
having a slight taper (.0001" to .0002” on the diameter per 
inch of length) and the 
radial run-out indicated 
as shown. The radial 
run-out is the difference 
between the minimum 
and maximum readings 
obtained when rotating 
the outer race one rev- 
olution with the arbor 
stationary for outer race 
radial run-out, or rotating 
the arbor one revolution 
with the outer race sta- 
tionary for inner race 
radial run-out. 
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How Hyatt quality controls assure race 
concentricity, roller diameter uniformity 
and other internal essentials of smoother, 
longer-lived cylindrical rolier bearings... 


2 UNIFORMITY OF 
ROLLER DIAMETERS 


Another factor governing running smoothness is roller diameter 
uniformity. This is usually obtained by segregating the rollers 
into diameter variation classes of .00005", .0001”", or .00015”, 
depending on the bearing size and the nature of the applica- 
tion, and assembling only rollers of the same group into a 
given bearing. Gauging for this segregation necessarily rejects 
excessive taper. 


Uniformity of roller diameters is important for another 
purpose. It provides the user with a bearing in which the 
internal diametral clearance is controlled within the closest 
possible limits. The rollers are matched with races which are 
segregated for pathway size in a fashion similar to the rollers, 
usually to twice the diameter limits of the rollers. The internal 
clearance can thus be manipulated at will by combining 
various diameter classes of races and rollers; but once a par- 
ticular range is selected, it will remain constant within the 
combined limits of the roller and race pathway diameter 
limits. Here, again, a tapered condition of the race pathway 
is automatically rejected, 


Obviously, the internal clearances of commercial bearings 
must be standardized for the practical reasons of cost and 
availability, but the clearance values have been so selected 
that under the specified fits the running clearance is at the 
most desirable minimum, depending on bearing type and 
size. Figure 3 (magnified). 


> 
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Checking wall variation, flange run-out and race end squareness on combination gauge. 


3 SQUARENESS OF ROLLER 
ENDS AND FLANGE FACES 


One other tolerance that contributes to the running efficiency 
of HYATT Hy-Load Series Bearings of the flanged race type 
is the squareness of roller ends with roller diameters and the 
squareness of flange faces with the race pathways. 


Flanged race bearings are commonly used for locating shafts 
laterally and for running conditions of light and intermittent 
thrust load. For best operating results, the ends of the rollers 
must be flat and square with the diameter within a matter 
of tenths, The lateral 
clearance between the 
roller and the race 
shoulders must also be 
held to a minimum. This 
means close tolerances 
on roller length and race 
pathway width, and the 
flange face, Figure 4, 
must be square with the 
roller pathway. When all 
these conditions are 
satisfied, there will be 
no tendency for the roll- 
ers to skew and raise the 


OUT OF 
SQUARE, 
FLANGE 
FACES WITH 
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operating temperature of the bearing, nor will there be any 
unusual force on the separator or cage with a tendency toward 
wracking and noisy operation. 

The side run-out of the individual races or the out-of-square 
of the ends with the fitting diameters is also important, 
especially in applications where a number of parts are held 
together endwise and where the pressure might be sufficient 
to tilt the race, creating a condition of excessive taper on the 
roller pathway with consequent roller skewing and the de- 
velopment of excessive heat and noise. 


All these internal dimensions and clearances are so carefully 
controlled that HYATT Hy-Roll Bearings have built an un- 
surpassed reputation among design engineers for exceptionally 
long, smooth and trouble-free performance. 


YoU WILL FIND MORE DETAILS 


in HYATT General Catalog No. 150, or your nearby 
HYATT Sales Engineer will gladly help you choose 
the type best suited to your design requirements. 
Remember, HYATT is America’s first and foremost 
maker of cylindrical roller bearings. Hyatt Bearings 
Division of General Motors Corporation, Harrison, 
New Jersey. 


Hiy-ROLL BEARINGS 


FOR MODERN INDUSTRY 
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in Action. 


ELECTRONICS 
CONTROL 


| 


: 
POWER: 5000 kilowatts of electrical 
ICANCE: The first of five prototype react 
| under the AEC developmen pleted- 
= : Vv use i 
ak & | power in December, 1956 


At British Columbia Power Comission’s Ladore Dam, 96-inch 
Howell-Bunger valves dissipate energy from a 75-fooot head of 


free-discharge water. Inverted cones on downstream ends are one- 
piece Lukens spun heads, a money-saving application. 


Amazing what you can do...and save... 
designing with Lukens Heads 


@ Ever think how Lukens standard head shapes 
might simplify the design of your machinery? Or 
permit entirely new design? Engineers at S. Mor- 
gan Smith, for example, build their huge Howell- 
Bunger valves using conical Lukens heads at the 
discharge end. Pre-formed heads reduce design 
complexity, eliminate costly fabrication steps. 


Lukens heads may well improve your equip- 
ment design, reduce cost. The resources of Lukens’ 
fifty years of leadership in producing heads for 
many applications are at your service. Would you 
like technical details? Write for Catalog 658, “Pric- 
ing and Engineering Data,” Lukens Steel Company, 
Coatesville, Pennsylvania. 


Lukens Offers the World’s Broadest Line of Spun and Pressed Heads of Carbon, Alloy and Clad Steels 


FLANGED AND DISHED 
Coot 


FLANGED AND SHALLOW 


FLANGED AMO 
FLANGED AMO REVERSE 
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Boeing B-S2 intercontinental bomber powered by eight J-57 jet engines. 


MECHANICAL DESIGNERS 7 

Graduate engineers for challenging assignments in the de- 
sign of turboprop, turbojet and advanced aircraft engines 
and their components, Experience desirable in compres- 
sors, turbines, aerodynamics, hydraulics, gears, valves, 
bearings, piping, controls, .afterburners and related 
equipment, heat exchangers and combustion problems. 


DESIGNERS OF INDUSTRIAL BQUIPMENT 
Work involves the design of mechanical and electrical 
equipment for experimental testing of aircraft engines 
and their components. The following are typical of the 
projects handled by the department: DESIGN of gear 

x and drive motor installations « DESIGN of blower 
systems and air piping « LAYOUT of piping systems for 
water, steam, air, oil, fuel « DESIGN of special jet en- 

ine instrumentation « DESIGN of mechanical assem- 
Flies — gear boxes, drive shafts, couplings « DESIGN 
of engine test cells, 


EXPERIMENTAL ENGINEERS 

Mechanical and electrical engineers to work on experi- 
mental assembly and test of gas turbine engines, includ- 
ing the development of control systems, compressors, 
combustors, turbines, afterburners, bearings, seals and 
fuel controls. 


SALES DEPARTMENT ENGINEERS 

Mechanical or aeronautical engineering graduates for 
engine and airplane performance analysis, field engineer- 
ing, engine mock-up, technical publication writing and 
spare parts sales data analysis; also as engine operation 
specialists and for work involving installation project re- 
quirements. 


Please send your complete resume to Mr. P. R. Smith, 
Office 67, Employment Department. 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION - 366 MAIN ST., EAST HARTFORD, CONN. 
World's foremost designer and builder of aircraft engines 
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10,000 Foot Automated Conveyor 
System Uses 20,000 Live Rollers— 


Each Driven by 


Diamond Roller Chain 


Here dependable, non-slip, long-life Diamond Roller Chain drives are of 
prime importance—there are no other outlets for the production lines, 

Five production buildings can feed 1800 products per hour into the 
overhead conveyor system. The conveyor sorts products into trains, ap- 
proximately 24’ long, moves them 3,000 feet across the park to a central 
warehouse and divides into 6 product groups for selected storage or 
shipping. 

This is one more example of Diamond Roller Chain performance, 
extra economy, long operating life and dependability on the job. 

Diamond Engineers are available to help you solve your drive problems. 
Call now. There is no obligation. 


DIAMOND CHAIN COMPANY, Inc. 
Where High Quality is Traditional 
Dept. 413, 402 Kentucky Ave., indianapolis 7, indiana 
Offices and Distributors in All Principal Cities 


Please refer to the classified section of your local telephone 
directory under the heading CHAINS or CHAINS-ROLLER 


ROLLER 
CHAINS 
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Designed for the cotton industry, 
this new hydraulic press permits 
ag Operational economy which has 
been called “one of the most im- 
portant moves in the industry 
since Eli Whitney invented the 
cotton gin.” 

This press produces high density 
bales at the cotton gin, eliminating 
the need for extra compression of 
standard density bales before export 
shipment. Cotton bales from this 
press measure only 21” x 23” x 54”. 

The first cotton baling press of 
its size, it operates at a hydraulic 
pressure of 2,000 psi, and exerts a 
total force of 1,650,000 pounds. 
Both of its main hydraulic cyl- 
inders were made from 23" OD 
Acipco steel tubes. 

Because they are centrifugally 
spun, Acipco steel tubes possess a 
uniform, highly dense, non-direc- 
tional grain structure which is 
easier to machine, yet stronger and 
tougher. This quality, and others, 
can mean important economies in 
your application — both for you, 
and for your customer. Find out 
how by calling or writing your 
nearest Acipco distributor today. 


SIZE RANGE; Lengths up to 16’ — longer 
lengths by welding tubes together, OD's 
from 2.25" to 50°; wall thicknesses from 
25" to 4". 

ANALYSES: All alloy grades in steel and 
cast iron, including heat and corrosion 
resistant stainless steels; plain carbon 
grades and special non-standard analyses. 


MERIGAN 
CAST IRON PIPE Co. 


) Special Products Division 
RMINGHAM 
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DISTRIBUTORS 
Austin-Has Ce., inc. 4. Tull Metal & Co. 
226 Binney 


285 Marietta St. N. 
Cambridge 42, Mass. Atlanta, Ga. 
Peter A. Frasse and Co., Inc 


C. A. Roberts Company 


17 Grand St 2401 Twenty-fifth Avenue 
New York 13, N.Y. Franklin Park, til. 

Lyman Tube & Ltd. Carlisle & Hammond Co. 
920 Ste. Sophie Lone 1392 W. Third St. 


Cleveland 13, Ohio 


Montreal 3, Canada 
Vinson Stee! & Aluminum Co. 
4606 Singleton Bivd. 


Dollas 7, Texos 


Ducommun Metals & Supply Co. 
4890 So. Alomeda St. 
Los Angeles 54, Calif. 


2, ALABAMA 
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ENGINEERS... 
Let’s exchange resumes 


NAME: NAME: 


Douglas Aircraft Company, Inc. 


POSITION: 
World’s largest manufacturer of air- 
craft and missile systems. 


POSITION: 


LOCATIONS: 

Santa Monica, El Segundo and Long 
Beach, California; Tulsa, Oklahoma; 
Charlotte, North Carolina. 


AGE: 
37 years in aircraft; 15 in missiles. 


EDUCATION: 

An engineering company managed 
by engineers — such as Donald W. 
Douglas, B.S., Aeronautical Engi- 
neering (M.1.T.); F.W. Conant, B.S., 
Civil Engineering (Cornell); and 
A. E. Raymond, B.S., Mechanical 
Engineering (Harvard), M.S., Aero- 
nautical Engineering (M.I1.T.), and 
Ph.D. (Hon.) (Polytechnic Institute 
of Brooklyn)—and with key staff 
positions held by graduate engineers, 
physicists and mathematicians, 
many with advanced degrees. NIKE I, a radar-guided missile, 
EXPERIENCE: intercepts bombers at supersonic 
Holder of many “firsts,” such as speeds despite evasive action. 

— first airplane to carry a pay load Engineers modify DC-8 configura- 
equivalent to its own weight. (1920) tion in wind tunnel tests for stability 
— first globe-circling airplane. (1924) and control data. 


ADDRESS: 


AGE: 


EDUCATION: 


EXPERIENCE: 


Builder of the famous “DC” series of 
commercial aircraft. 

— every six seconds of each day, a 
Douglas commercial airplane takes 
off or lands somewhere in the world. 
— currently producing the ocean- 
spanning DC-7C. 

— soon to be in service, the exciting 
jet-powered DC-8. 


REFERENCES: 


Builders of nearly one-sixth of the 
planes produced in America during 
World War II. 

Currently building even finer trans- 
ports, jet fighters and bombers. 
Pioneer in missile research and pro- 
duction with nine separate projects. 


REFERENCES: 

Every major airline in the world. 
Thousands of manufacturers of com- 
ponents for aircraft and missiles. 
The U.S. Army, Navy and Air Force. 
Some 80,000 Douglas employees 
throughout the country. 


FILL IN THE ABOVE INFORMATION 
TEAR OUT THIS RESUME AND SEND TO - 
Cc. C. LeVENE 

DOUGLAS AIRCRAFT COMPANY 

BOX K-620 
SANTA MONICA, CALIFORNIA 
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The Jet Propulsion Labora- 
tory is a stable reseach and 
development center located 
north of Pasadena in the 
foothills of the San Gabriel 
mountains, Covering an 80 
acre area and employing 
1700 people, it is close to 
attractive residential areas, 


The Laboratory is staffed by 
the California Institute of 
Technology and develops its 
many projects in basic re- 
search under contract with 
the U.S, Government, 


Opportunities open to quali- 
fied engineers of U.S. citizen- 
ship, Inquiries now invited, 


IMPORTANT DEVELOPMENTS AT JPL 


Tactics for Defense 


The complexity of modern weapon sys- 
tems, the variety in new development possi- 
bilities, the shortage of trained personnel 
and the limited time factor make it im- 
perative for the United States Army to 
evaluate its present and future tactical 
capabilities. To that end, a new operations 
research group is being organized at JPL to 
explore present and future possibilities and 
to contribute to the understanding and solu- 
tion of apparent problems, 


Studies will be made regarding the offen- 
sive and defensive weapons now at our dis- 
posal as well as those being developed and 
proposed. Tactics for their current and prob- 


able use and disposition will be studied and 
evaluated. Information regarding known and 
probable opponent weapons and tactics 
must also be gathered and co-ordinated and 
a reasonable estimate made as to their pos- 
sible employment. Plans and procedures for 
countering and offsetting such opponent 
activities are of immediate importance. 


For the staff of this special group, the Jet 
Propulsion Laboratory seeks open-minded 
and imaginative engineers and scientists of 
every classification. If you are interested in 
and have a strong desire to become a part 
of such a program, you are invited to submit 
your resume for immediate consideration. 


1 AERONAUTICS * MECHANICAL * STRUCTURES * DYNAMICS * PROPULSION 
APPLIED MECHANICS * INERTIAL ELEMENTS * METALLURGY * CERAMICS 
SOLID STATE PHYSICS * OPERATIONS RESEARCH 


JOB OPPORTUNITIES 


IN THESE FIELOS NOW é 


JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA * CALIFORNIA 
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Proof. 


Over 250,000 fibers of glasslike iron silicate guard each cross-sectional square inch of wrought iron pipe against corrosion 


Wrought Iron Pipe pays off in years of service rendered 


There’s a practical, dependable way to evaluate a piping 
material’s potential in corrosive service: check its per- 
formance under actual field conditions. 

The photo above shows how wrought iron pipe 
measures up when this service-life yardstick is applied. 
Here you see actual samples taken from wrought iron 
pipe installations in a variety of corrosive services. 
Some of these sections came from buildings that were 
being torn down. Some were cut from in-use installa- 
tions by our laboratory staff. 

The reasons why wrought iron pipe has lasted so long 
and remained in such excellent condition are found in 
the material’s structure and composition. Tiny fibers of 


glasslike iron silicate are threaded throughout the body 
of high-purity iron. These non-rusting fibers are highly 
resistant to corrosive attack. When corrosion strikes, 
these fibers halt and detour the attack, prevent rapid 
pitting and penetration. 

Our bulletin, Piping for Permanence, presents in 
detail wrought iron pipe’s case against corrosion. Write 
for a copy. 

A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Division Offices in Boston, New York, Philadelphia, Wash- 
ington, Atlanta, Pittsburgh, Chicago, St. Louis, Houston, 
San Francisco, International Division: New York, N.Y. 


Available in Canada and throughout the world 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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These valves helped the maintenance crew 
win a losing battle 


This process industry plant saw the danger 
signal. Servicing leaky valve bonnet joints 
was taking too much time. Other important 
maintenance work was being neglected. 

That's why, in 1947, when expanding the 
power plant, Crane Pressure-Seal Bonnet 
Gates were chosen for main steam service as 
shown above. Working pressure: 600 psi at 
725 deg. F. 

These Crane valves need no bonnet joint 
maintenance. The joint is leakproof —sealed 


tight by internal fluid pressure. Crane alloy 
seats and flexible wedge disc make closure 
tight and easy. 

To date, the Crane Pressure-Seal Gates 
have given this plant over 9 years’ unin- 
terrupted service. The maintenance crew 
hasn’t touched them except for routine care. 

Full information on these modern power 
service valves is given in Circular AD-1936. 
Get a copy from your Crane Representa- 
tive or by writing to address below. 


Ask for Circular AD-1936 


CRAN E VALVES & FITTINGS 


PIPE PLUMBING ¢ KITCHENS HEATING AIR CONDITIONING 
Since 1855— Crane Co., General Offices: Chicago 5, Ili. Branches and Wholesalers Serving All Areas 
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METAL COMPONENT 
DOES “TRIPLE DUTY” 
IN POWER MOWER 


powdered bronze powdered iron 


cost-saving application of Amplex Powder Metallurgy 


How to make a self-propelled rotary mower more shaft— OILITE powdered iron.) The design achieved 
compact and still permit the rotary blade to operate the desired compactness and idling characteristics. 
while the mower idled —without increasing costs! That OILITE powder metallurgy achieved a major 


was the problem company engineers tackled. One reduction in cost, an increase in serviceability. 

way was to combine three components—over-run- 

ning clutch, oil pump piston cam, differential—into Do you have a design problem? Maybe Amplex 
one. They experimented widely with designs and has the answer. Write for detailed information about 
materials. Result: an OILITE powdered bronze Amplex powder metal components—OILITE Bear- 
worm gear with one side of the hub a cam operating ings, Parts, Filters. Or call your nearest engineering 
the oil pump, the other side a wheel drive ratchet. representative listed in the yellow pages under 


(The other half of the ratchet—fixed to the drive “Bearings—OILITE.” 


Representatives and dealers located in principal cities in United States and Canada. 
Only Chrysler Makes OILITE 


OIL AMPLEX DIVISION 


CHRYSLER CORPORATION @ DETROIT 31, MICHIGAN 


New 24 page OILITE bronze bearing stock 
list. Contains over 1000 sleeve, flange and 
thrust bearings core, bar and Lev stock 
—engineering data, Write for boo S-56, 
Bearings © Finished Machine Parts « Permanent Metal Filters © Friction Units Address Dept. 3K. 


Ferrous and Non-Ferrous Metals 
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FIG. 19003 W.E.—Steel Pressure FIG. 1503 W.E.—150-Pound Steel 
Seal Gate Valve for 900 Pounds. 0.S. & Y. Gate Valve. 

Also available for 600, 1500 and 

2500 Pounds. 


FIG. 11365 W.E.—Steel Pressure 

Seal Horizontal Lift Valve for 
FIG. 3061 W.E.—300-Pound Steel 1500 Pounds. 900-Pound Valves 
Swing Check Valve. also available. 


for dependable flow control 


Consult your Powell Valve distributor for full facts about quality proved bronze, iron, steel and 
corrosion-resistant valves. For every flow control problem—there is a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNAT! 22, Ono... 11ith VEAR 
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are your plans 
as precise 
as your planning? 


The proof of the planning is in the finished plans. 
That's why you're smart to use Eagle TURQUOISE 
—the pencil that tops ‘em all for reproduction. 

Look what it gives you: Uniform grading (17 scientific 
formulas guarantee exactly the blackness you want 
—from every pencil, every time!). A strong non-crumbling 
needle point that stays sharp for line after long line 

of unchanging width. Inimitable smoothness 

—thanks to Eagle's exclusive ‘’Electronic’’ 
graphite—TURQUOISE makes your } 
plans look sharp—and you, too! 


WRITE FOR FREE SAMPLE: Turquoise wood 
pencil and Cleantex Eraser, naming this 
magazine—or buy any of these drawing 
instruments from your favorite dealer. 


EAGLE “CHEMI * SEALED” TURQUOISE oRAWwING 


CLEAMTEX 


@ TURQUOISE CLEANTEX ERASER: @ TURQUOISE DRAWING LEADS: Fit any standard holder, Grades 5B through 9H. 
Super-soft, non-abrasive rubber. 


wane EAGLE TURQUOISE 3 379 


@ TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise lead—so firmly that lead cannot be pressed back. 


EAGLE "TURQUOISE iene 
are the largest-selling in the United States! 


EAGLE PENCIL COMPANY +© NEW YORK LONDON +© TORONTO MEKICO + SYDNEY BOGOTA 
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TURBINE BLADES 
FOUL! 


The Terry solid-wheel turbine is of 
the impulse, helical flow type. The 
steam issues from an expanding 
nozzle at high velocity and enters 
the wheel bucket where its direc- 
tion is reversed 180°. As this single 
reversal uses but a portion of the 
available energy, the steam is re- 
turned to the wheel several times 
until practically all of the energy 
has been utilized. This principle 
makes possible the efficient use 
of steam in a single-piece, almost 
indestructible wheel. 


Terry solid-wheel design 
permits large clearances 


In the Terry solid-wheel turbine, the steam enters the 
buckets in a direction at right angles to the shaft, as 
shown above. This design eliminates the need for close 


’ clearances and provides positive Blade protection. 


The blades cannot foul. There is a one inch clear- 
ance on either side of the wheel. In addition, pro- 
jecting rims on each side of the buckets prevent 
damage to the blades even though external thrust 
should move the wheel. 

This is only one of the many advantages of Terry 
solid-wheel turbines. Write for complete details. Ask 
for a copy of bulletin S-116. 


THE TERRY STEAM TURBINE CO, 
TERRY SQUARE, HARTFORD 1, CONN. 
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NEW 


weather-resistant, 
corrosion-resistant 


GRINNELL VARIABLE 
SPRING HANGERS... 


Another Grinnell First! 


Grinnell pre-engineered spring hangers are 
now offered in two new lines to meet the need 
for spring hangers in installations subject to 
highly corrosive industrial conditions and to 
severe weather exposure. 

These hangers are the result of extensive 
experimentation with various coatings for 
Grinnell’s standard pre-engineered spring 
hangers. In addition to providing flexibility 
in pipe suspension, they provide versatility of 
application through their corrosion-resistant 
characteristics, They are... 


l Neoprene coated — for highly corrosive con- 

* ditions such as those found in chemical plants 
and refineries. All parts of the hanger are neoprene 
coated to protect the base metal from a wide range 
of corrosives, The flex life of the spring is unaffected 
by the neoprene . . . the coating resists cracking or 
flaking over a wide temperature range. 


? Galvanized — for outdoor installations where 

* weather conditions are severe. All parts of the 
hanger are galvanized except the spring, which is 
neoprene coated to avoid alteration of temper, hy- 
drogen embrittlement and decreased flex-life of the 
spring — usual hazards to springs from the galvan- 
izing process, 


GRINNELL 


AMERICA’S #1 
PIPE 


SUPPLIER OF 
HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° 


GALVANIZED or 
NEOPRENE 
COATED CASING 


GALVANIZED or 
NEOPRENE COATED 

RODS and 
TURNBUCKLE 


Along with the obvious odvantages of 
such corrosion and weather-resistant 
characteristics, consider these features... 
« Maximum variation in supporting force 
per 2" of deflection is 102% of rated 
capacity — in all sizes. 

- Precompression® assures operation of 
spring within its proper working range, 


AVAILABLE IN 7 TYPES FOR 
THESE TYPICAL APPLICATIONS 


(A) Rod threaded to top cop (B) Furnished with 


j single lug (C) Two lug style (D) Top adjusting 
Nn (E) Adjustable top and bottom (F) For floor 


support (G) Trapeze assembly. sae 


GALVANIZED or 
NEOPRENE COATED 
BOLTS and NUTS 


Lay 


as well as saving valuable erection timo. 
Reduced over-all height saves space. 

« 18 sizes available from stock for load 
ranges from 53 \|bs. to 12,000 Ibs. 

« Available in 3 spring lengths for travel 
ranges of 14, 24, and 5 inches. 

» Installation is simplified by integral 
load scale and travel indicators. 


*Precompression is a patented feature. 


pipe ond tube fittings * welding fittings 


industrial supplies 
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Grinnell-Sounders diephragm valves * pipe 
Grinnell automatic sprinkler fire protection systems 


engineered pipe hongers and supports 
plumbing and heating specialties 


prefabricated piping * 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier ‘onlt heaters volves 
water works supplies 
° Amco air conditioning systems 
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On this subject: 
HEAT EXCHANGERS FOR NUCLEAR SYSTEMS 


The initiative which Ross has taken in virtually every field of heat exchanger development 


applies to the nuclear energy field, as well. Ross engineers were early at work. 


Starting with exchangers designed and fabricated for the Manhattan Project, and 
carrying on down right through to today, Ross has been steadily building its reputation in 


nucleonics’ circles, 


The readiness of Ross to perform engineering development; the possession of the 
necessary skills to work with specialized materials; the ability accumulated through experience 
to meet stringent specifications ... these and others are points which Ross engineers would 


be pleased to discuss with you. Yes, Ross can speak with experience. Your inquiries are invited. 


Ross Heat Exchanger Division of American-Standard, Buffalo 5, N. Y. 
In Canada: American-Standard Products (Canada) Limited, Toronto 5, Ont, 


ROSS HEAT EXCHANGER | 
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NOW...IN STOCK...NOT SPECIALS 
ID EST REDUCING ELBOWS 


up Tro 30” 


Your demand for Midwest Reducing Cibows 
has dictated our decision to make them 
STOCK items in all pipe sizes to 30” OD 
and all reductions to one-half the nominal 
pipe size. We now have a modest stock 
of practically all sizes in standard and 
extra heavy weight, and this stock is being 
added to as rapidly as possible. 

Midwest Reducing Elbows are also made 
as “specials” in heavy wall and/or any 
weldable alloy. The fact that our raw 
material is plate instead of tubing greatly 
increases our range of wall thicknesses and 
types of materials . . . it also improves the 
delivery. 

Note the significant advantages of Mid- 
west Reducing Elbows listed below. For 
further information, get in touch with the 
nearest Midwest Distributor or write us for 
Catalog 54. 


va THESE ADVANTAGES OF MIDWEST REDUCING ELBOWS 
. Y. Save more than 1 of the welding required by STANDARD ELBOW -F REDUCER 


standard elbows and reducers. J eon, 


Reduce turbulance and pressure drop because of 
gradual taper. 


e . Fit into smaller space than straight elbows and 


reducers. 
Greater piping design opportunities . . . easily 
adaptable for making special reducing fittings such 
as “bull-head” tees and back-outlet elbows. MIDWEST 
MY. Improve appearance of piping. REDUCING 
Y Available from stock in sizes to 30” OD. (Heavy ELBOW 


walls and alloys on special order.) 


MIDWEST PIPING COMPANY, INC. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 
PLANTS: ST. LOUIS, CLIFTON, WN. J. and LOS ANGELES 


SALES OFFICES: MIAMI 34-2103 LE JEUNE RD. 
ASHEVILLE (BOX 446, SKYLAND, N.C.) CLEVELAND 14616 ST. CLAIR AVE. NEW YORK 7—50 CHURCH ST, 
BOSTON 27—426 FIRST ST. HOUSTON 2—1213 CAPITOL AVE. ONEIDA, N.Y.—282 NORTH MAIN ST. 


CHICAGO 3—79 WEST MONROE ST. LOS ANGELES 33520 ANDERSON ST. SAN FRANCISCO 11 —420 MARKET ST. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
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How to make the most 
¥) of your engineering career 


| 1 OnE OF A SERIES 
go where 


engineers are free to do 
creative work 


show, is getting burdened with dull, routine 


chores. This takes the fun out of 
engineering, and slows you down. 


You'll be ahead, therefore, if you select 
a company that helps you avoid this 
kind of career impediment. 


Take Boeing, for instance. Boeing frees 
engineers for creative assignments by 
hiring engineering aides and draftsmen 
to handle routine jobs. Boeing engineers 
concentrate on engineering. 


Anothe: point: you'll find excitement 
aplenty at Boeing, working with men who 
are literally writing the book in the field 

of long-range jet-powered aircraft. 

You'll work on such projects as advanced 
civil and military jet airplanes, the 
supersonic BOMARC guided missile weapon 
system, and top-secret research programs. 


Boeing’s rapid, steady growth assures 
constant opportunities for advancement — 
and career stability. You'll enjoy a high 
starting salary, and benefits that include 
retirement plans and a company-paid 
graduate study program. There are long-range 
Boeing openings for engineers and scientists 
of ALL types, and for mathematicians 

and physicists. It'll pay you to look 

into these opportunities now / 


SIO 


Aviation leadership since 1916 


Plan now to make the most of your engineering 
career. Fill out the coupon and mail it—today! 


JOHN C. SANDERS, Engineering Personnel 
Administrator — Boeing Airplane Co., 

Dept. F-61, Seattle 24, Wash. 

FRED B. WALLACE, Chief Personne! Engineer — 
Boeing Airplane Co., Dept. F-61, Wichita 1, Kansas 
H. A. MILLIGAN, Supervisor, Engineering 
Personne! — Boeing Airplane Co., Dept. F-61, 
230 New Haven Avenue, Melbourne, Fiorida 
Mail this coupon to the address above from 
which you desire further information about the 
advantages of a career with Boeing. 


Nome 

School (s) Year (s)__Degree (s)__ 

Addre’ 

City __Lone Stete__ 

Teleph b 

Soc. Sec. No ' 
J 
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Here’s how YOU SAVE with BOSTO 


BORED-TO-SIZE 


complete with keyway and set screw... ready to install 


YOU SAVE time YOU SAVE time ond 
and cost of i cost of keyway cutting 


YOU SAVE time and } 
cost of drilling YOU SAVE delay PINION SIZES WITH 


tapping for set screw and cost of downtime 
in emergencies 


BORE SIZES 
FROM 


Your Boston Gear Distributor 
can deliver promptly any size 
and bore you need from the full 
selection of 321 different pinions 
on his BORED-T0-SIZE SPROCKET 
stock rack. 

Why “do-it-yourself”... at 
double the cost? Select the 
sprocket you need FROM STOCK, 
and get Boston Gear precision, 
finish, and performance that as- 
sures longer service life for both 
sprocket and chain. See Catalog 
No. 56 for complete listings — 
and other Boston Gear Sprockets 
to meet any drive need. Boston 
Gear Works, 66 Hayward St., 
Quincy 71, Mass. 


CALL YOUR 


BOSTO 


DISTRIBUTOR 
FOR DELIVERY 
OFF-THE-SHELF 7124 
AT FACTORY PRICES STANDARDIZED 
STOCK GEARS | PRODUCTS 


SPROCKETS and CHAIN 
SPEED REDUCERS 
BEARINGS © COUPLINGS 


For nearest Distributor, look under “GEARS” 
in the Yellow Pages of your Telephone Book. 
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there's an exceptional opportunity for you at Hughes. 


There are many excellent openings for mechanical and aeronautical 
engineers for challenging assignments in the areas of high-speed missiles, 
aircraft structures, and antennas. This work concerns developing prac- 
tical solutions to both theoretical and actual problems of heat transfer, 
structural analysis and design, stress analysis, materials section, and in- 
strumentation, 

The projects at Hughes have both military and commercial potential. 
Men qualified for these activities are assured of a practically unlimited 
future in a career with the West's leading center for advanced electronics. 

You owe it to yourself to investigate this opportunity to earn a top 
salary while working with leading scientists and engineers in the ideal 
climate of Southern California, Mail us your resume to qualify for per- 
sonal interviews. 


Scientific Staff Relations 


Cc 
m 


Research and Development Laboratories 
MUGHES AIRCRAFT COMPANY 
Culver City 

California 
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A few of our openings include: 


AERONAUTICAL ENGINEER 
For aerodynamics consultation. 
Determination of aerodynamic 
loads for modifications to 
aircraft. Additional aeronautical 
engineering tasks such as stress, 
hydraulics, etc. 

RESEARCH ENGINEER 

To design and develop electro- 
mechanical servos and 

rate measuring systems for 
application in airborne 
instrumentation systems. 
MECHANICAL ENGINEER 
To handle the design of 
mechanical components related 
to laboratory work in the 

field of microwaves. 
MECHANICAL ENGINEERS 
To participate in the design and 
development of missiles, missile 
launchers, aircraft structure, 
component installation, environ- 
mental test equipment, hydraulic 
and general mechanical design. 
AERONAUTICAL ENGINEERS 
For the analysis and design of 
missile launching equipment for 
high-speed aircraft, including 
coordination and liaison 

with many major airframe 
manufacturers. 

DYNAMICS ENGINEERS 

To work on shock and vibration 
problems in an aerothermal 
environment. Also elasticians to 
work on advanced aerothermo- 
elastic problems associated 

with high-speed flight. 
ENGINEER 

For research related to the selec- 
tion of materials and develop- 
ment of fabrication techniques. 


These positions also available 


in the Research and Development 
activity at Tucson, Arizona. 
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NOTHING can 


equal Stainless Steel 


in its unique combination of properties 


No other design material can match Stainless Steel in 
its combination of desirable properties: corrosion re- 
sistance, strength, hardness, beauty, cleanability and 
easy fabrication. For a reliable source of supply, United 
States Steel offers you the widest range of types, finishes 
and sizes. 

UNITED STATES STEEL CORPORATION, PITTSBURGH 

AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, 
WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP - PLATES + BARS + SILLETS 
PIPE - TUBES - WIRE + SPECIAL SECTIONS 


For Corrosion Resistance 


This petrochemical extract fractionator was 

originally made from carbon steel . . . but corro- 
, sion ate through the plates and put it out of 
| service in just two months. They lined the tower 
with type 316 Stainless Steel. When examined, 
the tower had been in service 21 months, and the 
Stainless was still in good condition. 


For Sanitation 

Food juices are incredibly corrosive, so some restau- 
rants have a lot of trouble in their cold storage rooms 
because the racks corrode and harbor bacteria. 
Eastern Steel Rack Company makes racks from 
Stainless Steel. They are easy to keep clean; and, for 
all practical purposes, they never wear out. 


For Cleanliness 


Hawthorne Paper Company, Kalamazoo, Mich., goes 
to extraordinary lengths to guard against color con- 
tamination. Old wooden tanks were thrown out and 
replaced with Stainless Steel. According to the men 
at Hawthorne, the Stainless has absolutely no con- 
taminating effect, and it’s easy to fabricate. 
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attention.. 
ASME student members 


FRANCISCO and NEW YORK, 


CHARLES T. MAIN AWARD 


$150 cash prize and trip to 
New York for the best paper on 
the subject of, “A Critical Analysis of 


FOR RULES COVERING I Student Sections of the National Engineering Societies.” 


ELIGIBILITY, PREPARATION OLD GUARD PRIZE 
AND CLOSING DA TES fan aa gw and New York. 


FOR THESE AWARDS 
UNDERGRADUATE STUDENT AWARD 


$25 cash prize plus trip 


CONSULT 
FA CUL IY ADVISER POSTGRADUATE STUDENT AWARD 


/ $25 cash prize plus trip 
NOW! Ld. to New York for best paper on 
an engineering subyect. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
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insulation is easier and 
ill faster to apply when 
seamless welding fittings are used 


common, 


HANKS to the engineer who specified B&W Seam- 
less Welding Fittings, no humps or bumps had 
to be insulated here. Welding fittings became an 
actual part of this smooth, streamlined piping. And 
with a sound weld, welded connections are leak- 
proof, pipelines are permanent. Insulation never has 
to be restored because of leaky joints. Therefore, 
maintenance is practically non-existent. 

Seamless Welding Fittings combine strength with 
lightness-in-weight and allow closer nesting. B&W’s 
dimensional accuracy such as full radius, true cir- 
cularity and smooth walls of uniform thickness 
permits uninterrupted flow even under highest tem- 
peratures and pressures. 

Be sure — and specify B&W Seamless Welding 
Fittings and Forged Steel Flanges. They’ re available 
in a complete range of sizes and types in carbon 
steel and the BeW CROLOYS. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN 


Seamless welding fittings and forged steel flanges, seamless and welded tubular products — in carbon, alloy and stainless steels. 


sense a 
‘4 
» 
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THE 
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FITTINGS oe 
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built for 


CB&I fabricated and erected 17-ft. and 16-ft. diam. penstocks, 

a 55-ft. diam. by 149-ft. high surge tank and a 24-ft. 

diam. power conduit for Al Johnson Construction Company, 
Minneapolis, Minn., at the Blakely Mountain Dam, Arkansas. The 
dam, built for the Corps of Engineers, U. S. Army on the 

Ouachita River near Hot Springs, is a project of the 

Vicksburg District Corps of Engineers. 

CB&I has four strategically located plants with complete 
facilities to build steel plate structures for hydroelectric generating 
plants and water diversion projects. Our vast 
experience and our craftsmen enable us to design, fabricate and 
erect structures to your most rigid specifications. 

Write our nearest office for further information. 


Blakely 


Section of one of the penstocks 
fabricated and assembled by 
CB&I at Blakely Mountain Dam 
near Hot Springs, Arkansas. 


Atlanta © Birmingham © Boston © Chicago * Cleveland © Detroit * Houston 
New York * Philodelphia * Pittsburgh © Salt Lake City * San Francisco 
Seattle * South Pesadena * Tulse 
Plants im BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 


| 
| Damming the 
uachita River. 
‘ 
| 
Hh 
= 
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= Chicago Bridge & Iron Company 


automatic control or positioning probiem? 


Here's the answer... the versatile 


CASH STANDARD 
Type 100 


Controller and Positioner 


of the many services pertormed by the 
CASH STANDARD TYPE 100 Controller and Positioner 


An 


include this unit in your process system as: 


41. A controller with self-contained positioning mechanism. 
2. A power positioner actuated by a signal from another controller. 


The Type 100 coupled with various types of final control elements will accurately control: 


© Pressure @ Liquid level @ Rate of flow © Other process variables 


The Type 100 features: © Feed back type control @ Adjustable range © High sensitivity @ Linear or curved line 
characteristics @ Reverse or direct action @ Optional manual control @ Double acting cylinders, 
6” of 12” stroke, 2”, 2%” or 4” bore for operating pressures up to 125 psi. (Also suitable 
for larger cylinders in combination with volume booster when higher thrusts are desired.) @ Oper- 


ation by air, oil or clean water. 


Available for these signal ranges: © Vacuum © Differential pressure © Pressures up to 600 psig. © Lever motion 


WRITE TODAY for complete information, 
including literature, on this versatile in- 


strument. Dept. C 


CASH 


STANDARD 


A. W. CASH COMPANY, P. O. Box 551, Decatur, Illinois 


Pressure, Hydraulic, Temperature, Process and Combustion Controls 
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ELECTRONICS and 


Notice the ear phones on his head. He is 
in constant voice communication with the 
gunnite operator — receives instructions 
so that exactly the right proportions of 
water and dry castable are used. Result: 
longer refractory life in refinery vessel 
installations. 


As he “guns” the castable-water mixture 
onto the retaining mesh, the operator 
talks to the man governing the mix—tell- 
ing him when the mixture is coming in too 
wet or too dry. Prior to walky-talky com- 
munication, hand signals were given from 
hundreds of feet away. 


Off-stream time hinges upon the durability of the equipment in the refinery. That’s 
why Bigelow-Liptak has concentrated so much upon improvement of castable appli- 
cation to refinery vessels. As a result, you’ll find B-L installations are hanging up 
record after record for long life and consequently helping to reduce the per-barrel 
cost of refined products. Remember that Bigelow supplies a complete one-source 
service to refineries: engineering, materials and erection. Better investigate today! 


AND BIGELOW-LIPTAK EXPORT CORPORATION 


13300 PURITAN AVENUE, DETROIT 27, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 


Tu Canada; BiGELOW-LIPTAK OF CANADA, LTD., “7orents, Ontario 


ATLANTA © BOSTON © BUFFALO © CHICAGO © CLEVELAND © DENVER ¢ HOUSTON © KANSAS CITY, MO. © LOS ANGELES ¢ MIAMI 
@ MINNEAPOLIS © NEW YORK © PHILADELPHIA © PITTSBURGH © PORTLAND, ORE. © ST. LOUIS © ST. PAUL © SALT LAKE CITY e 
SAN FRANCISCO ® SEATTLE © TULSA © MONTREAL © SAULT STE. MARIE, ONT. © VANCOUVER © WINNIPEG 
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NEW compactness outside... 
NEW simplicity inside... 


MINIMIZED SPACE REQUIREMENTS and easier ONE LOW-SPEED GEAR SET per drive size and 
layouts result from location of input and output maximum accessibility of all operating parts sim- 
shafts in same horizontal and vertical planes. plify servicing and ratio changes, 


and built for smoother spee 
reduction the way around 


NOW! LINK-BELT In-Line Helical 
Gear Drives immediately available 
from stocks near you 


With these new in-line helical gear drives, 
Link-Belt offers you a high degree of simplicity 
and standardization never before achieved in 
speed reducers. In terms of your production 
efficiency, it means less and simpler servicing 
maximum life . . . quick, convenient ratio 
changes. 

Link-Belt also makes an outstanding line of 
heavy-duty parallel shaft gear drives that cover 
a wider ratio range up to 300 to | and horse- 
powers to 2000, 


Get full information § on 
Link-Belt In-Line Helical Gear 
Drives from Book 2651 . on 
parallel shaft drives from Book 
2619. Ask your nearest Link- 
Belt office or authorized stock- 
carrying distributor. 


Available with double or triple gear reductions 
.. . Fatios 6.2:1 to 292:1 . . capacities to 118 


hp. Conform dimensionally with new NEMA 
motor 


ENCLOSED DRIVES 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All "re. Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville (Sydney), 
South Africa, Springs. Representatives Throughout the World. ane 
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OVERHEAD 


COMPLETE quality line of 
prefabricated piping systems 


Ric-wiL factory prefabricated piping systems, timed to your schedule and shipped 
directly to the job site, can save you valuable time and money. Insulated units are 
available for steam, hot water, oil, other viscous fluids, process liquids and refrigera- 
tion lines... and remember... Ric-wiL is the quality system of exceptionally high 


mechanical strength and thermal efficiency. 


Type J 
ary (Jacketed) 


Low 
Temperature 


Units 


Quality Piping Systems... 
. of Exceptionally High Thermal Efficiency Write fore 
PREFABRICATED INSULATED PIPING SYSTEMS | copy of the 
> new Ric-wil 
BARBERTON, OHIO 
iw cawaoa te Ric-wil, company OF CANADA LiMiTED 
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MAKING GASKET SELECTION EXACT 


It’s easy to select the right Flexitallic 
Spiral-Wound Gasket for known seal- 
ing requirements because — 


(1) Gasket designs have been so 
developed that the bolt load 
for a given pressure series is 
balanced by the gasket reac- 
tion; 

(2) Structural characteristics com- 
pensate for variations in op- 
erating conditions. 


For 45 years, devoted exclusively to 
Spiral-Wound Gasket construction, 
Flexitallic Gaskets have been de- 
signed to meet specific conditions of 
pressure, teyypérature, thermal shock, 
and cyclic operation. 

nd V-crimped plies of re- 


quired metal with alternating plies of 
proper filler result in a gasket with 
compression characteristics like those 
of a pre-calibrated spring. 


Flexitallic Gaskets—for all pressure/ 
temperature ranges from vacuum to 
10,000 Ibs. from extreme sub-zero to 
2000°F. For all standard joint as- 
semblies. In four thicknesses: .125”, 
175”, .250”, 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts, Camden 2, N. J. 
Representatives in principal cities 


® 
SPIRAL-WOUND GASKETS 


GES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Flexitallic is a registered trade name. No one else can make a Flexitalilic Gasket. 
Look for Flexitallic it's our exclusive blue-dved Canadian asbestos filler, 
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| f you’re expecting to read another offer of career 
opportunities presented on a silver platter, together 
with a certified rosy future neatly packaged in Fate- 
proof plastic—stop right here. 


On the other hand, if you realize that all the bright 
promises and special inducements in the world cannot 
alter the fact that hard work, ability, and the drive to 
apply them are the things that make and seize real 
opportunities — you'd do well to read on. 


Don't get the idea, because of the foregoing, that we 
underrate ourselves in any way. Quite the contrary. 
We know that our work—design and development of 
nuclear weapons—is as important as any being done 
today. We know that our working conditions and 
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employee benefits are second to none. We know that 
we provide real opportunities for growth and advance- 
ment—for qualified people who have what it takes. 
We know, too, that living conditions at our locations 
—in terms of climate, housing, schools, recreation, 
and cultural facilities—are hard to match anywhere. 
At the same time, we know that it’s up to you to 
decide whether or not you agree with us. We also 
have the idea that it’s up to you to convince us of 
your ability. 

If you'd like to know more about us—our work, our 
background, and both our laboratories, one in Albu- 
querque and one near San Francisco, we'll be happy 
to send you our illustrated brochure that tells the whole 
story. Just write to Staff Employment Division 553. 


SAN DIA 


CORPORATION 


ALBUQUERQUE, NEW MEXICO 
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fastener? 


Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 
familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . . . prevents liquid seepage 
along bolts. Each is made from the finest of raw materials, Each 
is exactly controlled as to finished dimensions, class of thread fit 


and finish. Each is now in use on critical applications, with a record 


e for uniform high quality that is unmatched, 
Most of them are standard parts. Some originated as the result of 
a specific request for ESNA’s help with an importa fastening 
problem. 
Isn’t it logical to call on us with your next fastening problem? 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Dept. N62-31T, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send the following free fastening informatio: 
(0 ELASTIC STOP nut bulletin (CD Here is @ drawing of ovr product. 
! What self-locking fastener would 
| you suggest? 
! Name Title 
= 
Street__ 
I City. Zene State 
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Now—get matched, adjustable-speed control 


of AC squirrel-cage motors with 
American Blower GYROL, Fluid Drives 


\ Grol Fluid Drive coupled to a standard alternator 
can vary the output speed of two or more AC motors. 
for example, a standard induction motor can operate 


Here’s a simple system for varying the output of 
two or more standard, constant-speed AC induction 
motors — simultaneously — to equalize load distribu- 
tion, prevent costly machinery breakdowns. 

An alternator, driven through an adjustable-speed 
Gyrol Fluid Drive, makes variable frequency avail- 
able from a fixed-frequency power source, Since 
AC motors operate at speeds proportional to the 
frequency of applied power, motor speed is con- 
trolled by merely regulating the Gyrol Fluid Drive. 

What's more, motors of different speeds or types 
can be used in the same system, and will change 


AMERICAN BLOWER 


Division of Amenrtcan-Standard 


*OUTPUT ADAPTER, FLEXIBLE COUPLING AND ALTERNATOR FURNISHED BY OTHERS, 


at rated speed at 60 cycles, or half rated speed at 30 
cycles, since speed for a given motor is proportional 
to frequency. 


speeds proportionately; single-motor systems can 
also be set up. Control can be manual, semi- 
automatic, or automatic, and is adaptable to infre- 
quent or frequent repeat cycling. 


If you're looking for more dependable, lower 
cost adjustable-speed control of driven machinery, 
with fewer breakdowns, lower maintenance, why 
not look into a Gyrol Fluid Drive coupled to a 
standard alternator, Call our nearest branch office 
for full details. American Blower Division of 
American-Standard, Detroit 32, Michigan. In 
Canada: Canadian Sirocco products, Windsor, Ont. 
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Split second action 
small flow control 
6,000 psi 


New achievement by Annin in 
high pressure control and precise 
valve response for Research — 
Development —Process applications 


Annin’s new Model 9460, designed for working pressures 
to 6,000 psi, provides research, pilot plant and process 
control engineers with an extremely responsive small flow 
control valve suitable for low capacity systems. The 
operator wil! fully stroke in either direction in 0.75 seconds 
or less. New design features include: at integral 
positioner, open-on-air-failure or close-on-air-failure 
action; (2) Annin’s 600 Series Domotor operator; 
differential area piston, eliminating need for loading 
regulator; 4) universal stuffing box for —400°F to 
750°F; 5] offset globe or angle body design; 6) valve plug 
stem and seat ring common to both globe and angle 
bodies. For reliable fluid control and flexibility 
of application Annin offers the best source 
for solving any small flow control problem. 


Model 9461 angle body 


Angle bodies are available 
with body sections rotatable 
in 90% increments for piping 
convenience. 


YOURS FOR THE ASKING — 


Complete information and specifications 
are contained in Bulletin No. 9400. 


Write for your copy today. 
THE ANNIN COMPANY 
DIVISION OF THE ANNIN CORPORATION 


A N N j N 6570 Telegraph Road, Los Angeles 22, California 
Coutrol vaives 
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One halt of a 140,000 sq. ft. twin condenser for a Midwest utility, 


C. H. WHEELER Principles of 
Steam Condenser Design 
Win Approval of Large Utilities 


To help modern power plants conserve every BTU of 
boiler fuel C. ti Wheeler is working constantly to 
design and build more efficient steam condensers. Here 
are just a few of the more important features in C. H. 
Wheeler Dual Bank Condensers that are recognized 
by large utilities: 


¢ Deaeration .. . 0.01 ce per liter is attainable. 


“Zero” condensate temperature depression. 

Purity of condensate. 

Additional steam lanes shorten path and resistance 
to steam travel. 

Lower pressure drop and higher vacuum, 
Specifically designed for larger, more efficient electric 
generating stations. 

Adaptable to any station layout and designed to 
minimize field erection problems. 


C. H. Wheeler representatives are located in principal 
cities. Let us present a proposal for the most modern 
Steam Condenser, Pumps and Auxiliaries for your 
electric generating plants of tomorrow. 


C. H. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PA. 
Steam Condensers * Vacuum Equipment * Pumps for Circulating Water, Condensate, Water Supply and Drainage * Marine Auxiliary Machinery * Special Products for Atomic Service 
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LINEAR SILICONE “O” RINGS 
MAINTAIN A PERFECT OIL SEAL 
under high heat and pressure... 
The workaday steam iron and the guided operational 


missile have a common need: Both require seals which 
withstand extremes in temperature and pressure. 


In these and many more applications beyond the ordinary 
thermal range, LINEAR SiliCONE “O” RINGS provide the 
answer. The product of Linear pioneer research, these 
specially compounded “O” Rings retain flexibility ot 
temperatures as low as —130° F. Yet they also maintain 
dimensional stability . . . resist compression set at temper- 
atures as high as 500° F,! 


Moreover, resistance to moisture, oxidation and mechani- 
cal shock make LINEAR SILICONE “O" RINGS an excellent 
choice in many other modern sealing problems. They are 
precision molded to your exact specifications. Get the 
full facts now! 


“PERFECTLY ENGINEERED PACKINGS” 


LINEAR, Inc, STATE ROAD & LEVICK ST., PHILA 35, PA 
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RIGHT, 


inevery case 


CHAPMAN STEEL VALVES 


Check them off, one by one. They’re all im- 
portant to you, a user of valves. . . steel valves. 
You want close tolerances; tight and positive 
seats; smooth, dependable, operation without 
jamming, chattering or excessive wear. Even 
with long service under the most severe condi- 
tions you want to cut your maintenance costs 
to a new rock bottom low. 

Name your metal. You can have Chapman 
Steel Valves in standard alloys for normal re- 
quirements . . . or special alloys for extra serv- 
ice conditions. And for your benefit, all of these 
alloys are poured in Chapman's own foundries 
under rigid technical supervision. 


Chapman superior steel valves gates, 
globes, checks — are available for all pressure 
and temperature ranges. You can order them 
with bolted, welded or pressure seal body and 
bonnet joints and with flanged or welding ends. 
They all equal or exceed ASA and API stand- 
ards in every range. 

Why not write now for our complete de- 
scriptive catalog No. 20. 


THE 
CHAPMAN 


VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 
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Where performance is the measure 


Fairbanks- Morse 6” dual-driven fire pump in jet engine testing laboratory. 


Standby against 3500 degrees! 


Full power testing of Navy jet engines creates ex- 
haust heat up to 3500° F. a few feet from explosive 
fuel—a constant fire hazard when in the confines 
of the testing laboratory. 

To insure positive protection against fire losses, 
Thompson Products Gas Turbine Laboratory, 
Perry, Ohio, has installed a sprinkling system with 
a Fairbanks-Morse 6” dual-driven fire pump— 
capable of pumping 1500 gallons per minute. The 


installation is so dependable, so positive that 
prompt approval was given by the authorities 
having jurisdiction. 

Don’t gamble with the heart of your fire-preven- 
tion equipment; insist on F-M pumps with F-M 
power. See your F-M Field Engineer for expert 
assistance, or write Fairbanks, Morse & Co., 
Department ME-3, 600 South Michigan Avenue, 
Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


PUMPS + SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY + RAIL CARS + HOME WATER SERVICE EQUIPMENT + MOWERS + MAGNETOS 
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compare with the standard 


...in high speed steels 
the standard’s REX 


Ever since grandad’s day, Crucible’s REX” high 
speed steel has been the standard by which all other 
high speed steels are compared. And now the qual- 
ity and uniformity of REX are even better, thanks 
to improved manufacturing techniques at Crucible. 

Don’t take our word for it. Prove for yourself 
how REX leads in structure, uniformity, response 
to heat treatment, and fine tool performance. 

Ask for REX at your nearby Crucible warehouse 
— or order it through prompt mill shipments. And, 
for a list of available data on all Crucible special 
purpose steels, write now for a free copy of the 
“Crucible Publication Catalog”. Crucible Steel 
Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


E UJ C LE first name in special purpose steels 


Crucible Steel Company of America 
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Waldes Truarc grip rings used on die-cast studs 


eliminate threading, tapping, other costly machining 


Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure 
ports to studs of the zinc die-cast base of its “Masco 500” 
portable tape recorder. 

The rings—which need no grooves—reploce nuts, screws, 
cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 
operations. Because a single cracked or broken stud would 
render the entire cast base useless—and with it, all assembly 
completed to that point—the rings also eliminate extremely 
costly rejects. 


Whatever you make, there's a Waldes Truarc Re- 
taining Ring designed to improve your product...to 
save you material, machining and labor costs. They’re 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 


Pivot Assembly of shift lever (A) is secured by a single 
Waldes Truarc Grip Ring and washer. Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truare Grip Ring eliminates that problem: 
it requires no groove and may be seated over the washer at 
any point on the stud, ticall g for accu- 
mulated tolerances in the parts. BRAKE ASSEMBLIES. (B and C) 
use Grip Rings to secure the brake wheel and spring sub- 
assemblies. Here again problems of critical tolerances are 
avoided and expensive rejects eliminated. 


different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


For precision internal grooving and undercutting...Waides Truarc Grooving Tool! 


brings Truare Catalog RR 9-52 up to date. 
(Please print) 


Name 
Title 
Company 


Waldes Kohinoor, inc., 47-16 Austel Place, L. 1.€.1,6.Y. 
Please send the new supplement No. 1 which 


RETAINING RINGS 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L. 1. C. 1, N.Y. 


Business Address 
City 


Zone... State 


039 


WALDES TRUARC petelaleg ot Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2 2,428,341; 2,439, 785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483 4 2,487,802; 2,487,803; 2,491,306; 2 491 310 F 2,509 1; 
2,544,631; 2'546,616; 2 547,263; 2,558,704; 2/574, 034; 2,577,319; u. $. Patents pend Equal patent protection established In foreign les. 
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MACHINED PRECISION at DIE-CASTING COST! 


PARKER 
SALES ENGINEERS 


CHICAGO 49, ill. 
Ollie J. Berger Company @ 2059 East 72 Street 


CINCINNATI, Ohie 
William H. Broxterman @ 2174 Buck Street 


DETROIT 35, Mich. 
Hodgson-Geisler Co. © 18917 James Couzens 


GIRARD, Penne. 
Daniel F. Marsh @ 35 Chestnut Street 


KIRKWOOD 22, Mo. 
Edward F. Higgins, Jr. @ 102 West Adams Street 


WILTON, Conn. 
Girard Palmer @ Belden Hill Road 


SYRACUSE, N. Y. 
4. C. Palmer @ 712 State Tower Bidg. 


Another Parker-Engineered Die Casting 


Produced complete in one operation . .. to extremely close 
tolerances .. . this helical gear part is yet another example 
of the way Parker-engineered die castings can save you 
money by eliminating costly tooling-up and machining 
operations on component parts. Combine this inherent cost 
advantage with exceptionally smooth as-cast finish, high 
density and good tensiles and you can see why Parker Die 
Castings—in zinc or aluminum—open up wide new possi- 
bilities to the design engineer. 

Parker has been a leader in die-casting for 50 years—an 
old hand with new ideas. Take advantage of this skill. 
Just call the nearest Parker sales engineer or write the 
factory direct. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 


|, Penne. 
Warren G. Olson @ 420 East Linn Street 


high pressure 
ALUMINUM and ZINC 
die castings 
POWDERED METAL PARTS 
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ENGINEERED 
HEAT EXCHANGERS 


@ Whether they are manufactured to the 
customer's specifications or to our own 
recommended designs, ADSCO-Engi- 
neered Heat Exchangers are carefully de- 
signed and constructed to deliver their 
full rated capacity and to perform in 
accordance with the customer's process 
needs. Consult ADSCO’s engineering de- 
partment for recommendations, drawings 
or estimates on heat exchangers which 
meet your specific problem. 


Shown above, thermosyphon 
reboiler; float-head, removable 
bundle type, for refineries at 
Westville, N. J., and Lawrence- 


ville, 
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These twe 25,000 kW Brown Boveri Gas 
Bunker C oil as fuel, are in service in 


Brown BOVERI large output gas turbines go into operation at full load im 20 
minutes or less from a cold start. That’s why they are so ideal for peak load serv- 
ice. Operating experience with Brown Boveri gas turbines shows a 25% proven 
efficiency . . . a new standard for performance and economy. 


First costs of gas turbine power plants are substantially lower than comparable 
conventional power plants. Further economies are realized in long life, low operat- 
ing costs and low maintenance. 


Discover how Brown Boveri large output gas turbines can solve your peak or 
base load problems. Write for the facts, today. 


BROWN BOVERI CORPORATION 


19 RECTOR STREET NEW YORK 6, N. 


* Seattle, Wash. Syracuse N Y. Tucson 
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HOW SAVE TIME AND 
COMPLETE BELLOWS ASSEMBLIES 


specifications. In doing this Fulton” 
Sylphon offers important design help, 
specialized skill in joining bellows with 
other members, and modern production — 
facilities for on-time deliveries. 


BELLOWS FOR INSTRUMENT ASSEMBLIES 


are available with diameters, lengths, strokes, spring rates, 
metals and charges to provide a wide range of movements 
in high or low pressure systems. In all applications the 
exclusive Sylphon® bellows assures continuing accuracy 
and safety of operation. For one thing, cold-working pro- 
duction methods give it maximum resiliency for withstand- 
ing repeated cycling. In addition, its seamless design and 
the availability of multiple plies enable the Sylphon bellows 
to better resist pressure and other conditions. 
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FULTON SYLPHON DIVISION, Knoxville 1, Tenn 


Hoffman-engineered-systems get results: 


HOFFMAN COOLANT FILTRATION SYSTEM 


“achieves oreat savings on honing operations at BENDIX AVIATION! 


Engineers at Bendix Aviation Corporation, Pacific Division, found that oil used in the honing of aircraft 
hydraulic cylindrical barrels quickly became saturated with small particles. Efficiency was being pushed 
down by scratches in the bores of the barrels, by the need for continual trueing of honing stones and by 
production loss and re-working. At the same time, costs were being pushed up by the replacement of 
honing stones and oil solution—100 gallons a month—as well as by re-work expense. 


Hoffman engineers recommended a central pressure filter system to treat the coolant from seven hones, 
with a combined flow rate of 25 g.p.m. The tiny particles are continuously filtered out by an inexpensive 
filter medium which is easy to replace. As a result, Bendix Aviation is making substantial savings on 
honing oil and stones . . . production has been increased . . . and far fewer pieces have to be re-worked. 


On the basis of 250 working days per year, the installation had paid for itself within 16 months! 

Hoffman “custom” filtration equipment has added efficiency and cut expenses in many types of industry. 
Wouldn't it be well worth your while to look into the impressive savings a Hoffman filtration system could 
bring you? Write for Case Study No. 7, Bulletin M-129. 


iwoustria. Fictrarion owision U.S. HOFFMAN MACHINERY CORPORATION me, 103 Fourth avenue, new 3, WY. 


INDUSTRIAL FILTRATION DIVISION Machine Too! Coolant Clorifiers—Flotation, Mechanical, ond Magnetic. Lubricating and Insulating Oil Conditioners, 

Filters, and Vaporizers. Solvent Recovery Systems—Vacuum Stills ond Filters. ORDNANCE EQUIPMENT DIVISION Speciai Pneumatic Conveying Systems. 

High Efficiency Centrifugal Separators. Stationary and Portable Vacuum Cleaning Equipment. Process Equipment. Pneumatic Systems for Radioactive 

Matericls. AIR APPLIANCE DIVISION Multistage Centrifugal Blowers and Exhousters. Pneumatic Conveying Equipment. Industrial Vacuum Cleaning— 
Portable and Stationary Systems. Continuous Metal Strip Driers. ‘“‘Smoothfiow’’ Fittings and Tubing 


YOU ARE CORDIALLY INVITED TO VISIT OUR BOOTH, NO. 510, AT THE PLANT MAINTENANCE SHOW 


| 
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When your power drive considerations involve: 


HEAVY LOADS 


Rex Chabelco Chains are your economical choice. 
These are the “work horse” chains. ..designed 
and built with extra strength and ruggedness. ; 
They have carefully hardened surfaces for longest ae : 
wearing life...inner ductility to resist the ae 
heaviest shock loads. 


TOUGH OPERATING CONDITIONS 


Rex Chabelco Steel Chains operate efficiently 
under toughest operating conditions. Planned 
tolerances and “built-in” clearances between 
working parts enable Chabelco to withstand 
effects of dust, dirt, heat and abrasion. ..last 
longer than any other type of chain. 


SLOW TO MODERATE SPEEDS 


As a “work horse,”’ Rex Chabelco operates most 
efficiently in the slow to moderate speed range. 
Their pitch is longer than chains designed for 
higher speed service and, within its range, 
Chabelco assures lowest cost per dollar of h.p. 
transmitted. They can be used with cast tooth 
sprockets, an important cost-saving advantage. 


choose Chabelco Chains for lowest cost : 


Within their broad service range, Rex Chabelco Steel Chains are your eco- 
nomical choice for power drive service. Naturally, they are not the answer for 
every drive. Because they are designed for “work horse’”’...not “race horse” 
... Service, they are not particularly suitable for ultra high speed service. But 
for heavy loads, slow to moderate speeds, and tough operating conditions, 
they are by far your best choice. Why not have a CHAIN Belt District Sales 
Engineer explain why you'll get so much more with Chabelco, Write CHAIN 
Belt Company, 4765 W. Greenfield Ave., Milwaukee 1, Wis. 


if you would like @ subscription to Rex World, 
CHAIN Belt's informative picture magazine of product 
application, please send your name and address, 


CHAIRS! sect company 


Your ONE source for a complete line of power drive and conveyor chains, 
sprockets, roller bearings, flexible couplings. 
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creative opportunities in 
ATOMIC POWER 


This scale model of the reactor for the atomic power station at 
Shippingport, Pennsylvania, is being checked by P. A. Halpine, 
Manager of the Reactor Vessel Design for this project. No smal! 
experiment, the Shippingport Station, to be operated by Duquesne 
Light Company, will be the nation’s first full-scale atomic power 
generator and will be capable of producing a minimum of 60,000 
kilowatts of electric power. In addition, this plant, which is being 
developed by the Westinghouse Bettis’Plant for the Atomic Energy 
Commission, will provide essential data for the design and opera- 
tion of future atomic power plants. 

The great progress to date, typified by the USS Nautilus, must 
be continued by creative engineers who enjoy the challenge of 
new technical advancement. For instance, ways must be found 
to handle high steady state pressures accompanied by severe 
thermal and mechanical shock. 


Eng LNCECTS are needed to solve unusual thermal and stress 
problems in development work, particularly in reactor design and 
the development of power plant auxiliaries. Extensive theoretical 
and experimental investigations into heat transfer under steady 


state and transient conditions are necessary to determine reactor 
design parameters. Atomic ex- 


perience is not a prerequisite. 

Bettis Plant, located in 
Pittsburgh’s South Hills, is ad- 
jacent to comfortable suburban 
living as well as convenient to 
one of the nation’s most pro- 
gressive cities where educa- 
tional opportunities for ad- 
vanced study are exceptional. 

If you are interested in work- 
ing in the expanding field of 
atomic power, write for the 
brochure, ““T'omorrow’s Oppor- 
tunity Today.”’ Address Mr. 
A. M. Johnston, Westinghouse 
Bettis Plant, Dept. A-128, P.O. 
Box 1468, Pittsburgh 30, Pa. 


BETTIS PLANT 
Westinghouse 


P.O. BOX 1468, PITTSBURGH 30, PENNSYLVANIA 


MECHANICAL ENGINEERING 


142 - Marcu, 1957 


| if 
i 
‘ 
4a 
h 
A 
\ 
| 
ly 
\ ORs 


A coating in COLORS that really sticks to 
new Galvanized, Aluminum and Terne Piate 


-RUST-OLEUM. 
GALVINOLEUM COATINGS 


Remember? If you didn’t go over every square inch of worries, no costly “headaches”. . . you have your choice of 
new galvanized metal with a chemical solution before Red, Gray, Green, and Metallic! And you can use 
painting . . . chances are that the paint “peeled off” leav- Rust-Oleum 575 Outside White, or any high-quality 
ing you with a costly eye-sore! oil base house paint, over the Galvinoleum to match trim. 
The development of Galvinoleum Coatings by Pioneered, developed and field-tested by the Rust-Oleum 
Rust-Oleum changes all this! Now ... you simply brush Corporation — you have the assurance of a brand name 
Galvinoleum right over brand new or unpainted Gal- backed by over thirty-five years of proved performance 
vanized, Aluminum, or Terne Plate .. . no etching... throughout industry. Try Galvinoleum... write for your 
no weathering . . . and it /asts and lasts! No “peeling” illustrated Galvinoleum booklet with color charts. 


Rust-Oleum is 
distinctive as 
your own finger 
print. Accept no 
substitute. 


® from Industrial 


Distributor 


Stocks. 


Rust-Oleum Corporation 
2611 Oakton Street © Evanston, Illinois 


Complete Rust-Oleum Galvinoleum Literature ; 
With Color Charts. 

Free Test Sample; 
Red Gray Green [J Metallic 

' 

4 


(J Nearest Source of Supply, 


Rust-Oleum, Galvinoleum, and Stops Rust are brand names 
and registered trademarks of the Rust-Oleum Corporation. 
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Always Available atchly 


RHOPAC Top Quality 


2 


Exceptional 
Service 
—Top 
Quality 


Gaskets and Tapes. Making gaskets ond 
topes from top quality Asbestos Wire 
Inserted Cloth is a Rhopac specialty. 
Specify Rhopac boiler gaskets, folded 
topes (plain or tadpole), and retort door 
packing. Prompt service — low prices. 


Sheet Gasket Materials. All standard 
gasket materials in various thicknesses 
kept in stock at all times — available in 
sheet or roll form. Your order will receive 


diet, 


Rhopac Packing Hooks. A packing ex- 
tractor whose flexible shoft greatly sim- 
plifies the removing of old, worn-out 
packing. In set of 3 handy sizes — other 
sizes available. A great time and labor 
saver. 


Mechanical Packings. We stock a wide 
selection of high temperature, high pres- 
sure and all standard types of packing. 
Special requirements ore also developed 
and produced on short notice. 


See Rhopac on All Gasket and 
Packing Problems 


Manufacturers of mechanical packings, industrial and boiler 


gaskets, steel rule dies, flexible pocking hooks 


“MONOBALL” 


Self-Aligning Bearings | 


CHARACTERISTICS 


RECOMMENDED USE 
For types operating under high temper- 


ANALYSIS 
1 Stainless Steel 


Ball and Race ature (800-1200 degrees F.). 

2 Chrome Alloy { For types operating under high radial 
Stee! Ball and Race ultimate loads ( 893,000 Ibs.). 
Bronze Race and For ty operating under normal loads 

3 Chrome Moly Steel Ball | with mink frietlon requi it 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. Me-57. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


The editors 
Catalog are 


of Mechanical 
manding and 
improving the directory sec- 
tion to make it of even greater 
service to you 
greater value to manufacutur- 
ers of products 
bought by mechanical engi- 
neers in industry. 


used and 


WILL YOUR 


1958 MECHANICAL CATALOG 
WORK FOR YOUR COMPANY ? 


Be sure your company takes advantage of the FREE PRODUCT LISTINGS 
in the directory section of the 1958 MECHANICAL CATALOG 


of even 


Published annually as a service to members by 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th Street, New York 18, N. Y. 


Listing guides have been sent to 
over 3,500 companies to enable 
them to conveniently check 
off products they wish listed in 
this valuable reference book. 
Your company has received 
one of the guides. If it has 
not been returned to us, you'll 
do your company and the 


Society a great favor by ex- 
pediting its return. If your 
company has not received a 
free product listing guide, 
drop us a line and we'll for- 
ward one immediately. By all 
means, be sure your company’s 
products are listed in the direc- 
tory section of the 1958 MC. 
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Rhopac,\n. 
3407 Cleveland Street, Skokie, Ilinois | 
h MECHANI cp, 


WHAT Vogt, 


CAN DO FOR YOU.. 


Bulletin E-1 shows Vogt’ 
advanced designs in heat 
exchangers, reactors, Oil chillers, 
crystallizers, pressure vessels, steam 
generators and ice ing and 
fefrigerating machinery for countless 
applications in petroleum refineries, 
chemical plants, po plants 
and related industries. 

Use the handy coupon below 

and send for your epy! 


HENRY VOGT MACH L E co. 
Louisville 10, Ky, 


Branch Offices: NEW YORK, CHICAGO, CLEVE! 
PHILADELPHIA, ST. LOUIS, CHARLES 


D, DALLAS, 
W. VA. 


HENRY VOGT MACHINE CO. 
10th & Ormsby Sts., Lovisville 10, Ky. 
Send copy of Bulletin E-1 


STREET 


city. 
24A-GM 
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NEW DRY TYPE AIR FILTERS 


for engines, compressors, blowers 
and other industrial applications 


@ Designed for specific 
applications, the new 
Air-Maze Dry Type 
filter is particularly 
suitable where 1.) oil 
free air is required, 2.) 
an extremely high 
degree of filtration is 
required, 3.) the air 
velocity varies from one 
period to another and, 4.) the dirt concentration is 
relatively low, except when vibration is present to help 
dirt removal. 

The Air-Maze Dry Filter is one of the most efficient 
mechanical type filters available. Laboratory tests indi- 
cate better than 98%, efficiency with particles of 2 micron 
mean diameter and practically 100% efficiency with 
particles of 5 microns or larger. 

The Air-Maze Dry Filter type DA employs a special 
highgrade felt filtering media arranged in deep pleats 
to provide extended area, and armored on both sides by 
heavy galvanized cloth. Heavy gauge perforated tubing 
inside the media and a metal strap on the outside form 
a rigid unit of great strength and are corrosion pro- 
tected. Made in sizes from 20 cfm to 6650 cfm. Catalog 
DA-1056 available. Write AIR-MAZE CORPORATION, 
Cleveland 28, Ohio. 
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when you need 
Literature Searches 
Translations 
Books on Loan 
Photoprints 
Microfilm Copying 


THE ENGINEERING SOCIETIES LIBRARY — 
29 W. 39th Street, New York 18, N. Y. 
Phelps, Dir 


Please send me information pamphlet on services 
available, and their costs. 


MECHANICAL ENGINEERING 


neering know-how and modern facili; 
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TECHNIQUES ond DEVELOPMENTS 
in oscillographic recording 
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PHASE SENSITIVE DEMODULATOR PRE- 
AMPLIFIER PROVIDES A DC VOLTAGE 
PROPORTIONAL TO AN INPHASE COM- 
PONENT OF AN AC VOLTAGE WITH 
RESPECT TO A REFERENCE. 


voltage component is often necessary in per- 

formance studies of servo systems or of suppressed 
carrier signals over the carrier frequency range from 
60 to 10,000 eps. In such cases the demodulator 
responds to aphens signals and rejects quadrature 
signals. 


T. measurement of the amplitude of an AC 


A circuit with these char- 
acteristics for use in an oscillo- 
graphic recording system can be 
seen in the Model 150-1200 
Servo Monitor (Demodulator) 
; Preamplifier. It was developed 
° by Sanborn as one of twelve 
interchangeable, plug-in front 
ends for “150” Series equipment, 
to be used with the appropriate Driver Limpliter: 
Power unit in any aaa of a “150” system. 
Elements comprising the circuit from input to out- 
put, include: compensated stepped attenuator and 
cathode follower input circuit, Teed inverter, push- 
pull mixer and demodulator stages, differential DC 
output amplifier and low pass filter. In addition, the 
chassis contains a VIT'VM to facilitate accurate 
adjustment of the reference voltage, and an overload 
hese which lights a warning lamp when exces- 
sive quadrature voltages exist. 

Adaptability to a fairly wide variety of applica- 
tions is accomplished through broad input voltage, 
reference voltage and frequency ranges. In order, 
these are 50 mv to 50 v (for full scale 5 em deflection), 
10 v to 125. v;60 eps to L0ke. Rise time with low fre- 
quency plug-in demodulation filter is 0.1 seconds; 
with high frequency filter, 0.01 seconds. Quadrature 
rejection is better than 100.1; for carrier frequencies 
up to 5000 cycles. 

Two representative uses of the Servo Monitor 
Preamplifier are in the design and adjustment of 
servo systems, and with instruments used in the 
design, development or adjustment of other appa- 
ratus. The first is illustrated by use of the Pre- 
amplifier and associated equipment in the recording 
of the output shaft amplitude and driving frequency 
of an AC positional servo; the second by recordings 
made with a similar setup of the difference between 
output signals from a gyroscopically-controlled sta- 
bilizing device and the “ ‘iteh” and “roll” signals 
generated by a “Scorsby Table” used for testing the 
device under dynamic conditions. 


detailed di 


Fora of the principles and design 
considerations involved in the Servo Monitor Pre- 
amplifier, refer to the February, 1955 issue of the 
Sanborn RIGHT ANGLE, for Dr. Arthur Miller's article on 
“Measurements with the Servo Monitor Preamplifier.” 


BASIC 
FACTORS 

IN SELECTING 
OSCILLOGRAPHIC 
RECORDING 
EQUIPMENT 


HEN considering any oscillographic system or equipment 
for your application, three useful ‘“yardsticks” to apply 
are (1) the recording method, (2) equipment adaptability, 
and (3) variety of equipment available, Here are the answers 
to the three, as they apply to Sanborn systems. In the record, 
rectangular coordinates accurately correlate multiple traces, 
simplify interpretation and eliminate errors. Permanent traces, 
produced by a hot ribbon stylus without ink, provide sharp 
peaks and notches, and clearly reveal all signal changes, One 
percent linearity results from current feedback driver amplifiers 
and high torque galvanometers of new design; maximum error 
is \% mm in middle 4 cm of chart, 44 mm across entire chart, 
From the standpoints of “adaptability” and “variety”, Sanborn 
“150” equipment offers the versatility of 13 different plug-in 
front fie » for any basic system... the choice of one- to eight- 
channel systems... the variety of nine chart speeds, timing 
and coding controls, console or individual unit packaging .. . 
availability of equipment as either complete systems or indi- 
vidual amplifier or recorder units. 


The purpose of the foregoing information is to better acquaint 
industry with typical oscillographic recording problems and 
their answers, design considerations in Sanborn equipment, and 
basic data on what Sanborn makes and how it is being used. 


Technical literature and engineering assistance on specific prob- 
lems are always available from our engineering deportment. 
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WITHOUT | 
COST FOR 
COOLING 


ACCURATE TEMPERATURE CONTROL 
of Hydraulic Liquids PREVENTS LOSSES ssi 


@ This NIAGARA AERO HEAT EXCHANGER 
cools the liquid for a large hydraulic press, 
preventing heat damage to the pump stuffing 
boxes. Using outdoor air as the evaporative 
cooling medium, it removes the heat at the 
rate of input (1,875,000 BTU/hr.) with no 
cooling water consumption except a negligible 
amount evaporated. 

Air is free and cheaper to move than water. 
You can save much expense in pumping, pip- 
ing and power, and quickly recover the equip- 
ment cost from the water saving. 

Similar Niagara machines cool water, oils, 
solutions, lubricants and coolants for many 
mechanical, electrical and chemical processes. 
You can cool quench baths, welding machines, 
plastic molds, furnaces, controlled atmospheres, 
gases, compressed air either for power or in- 
struments or processes. In a closed system, 
your coolant is never contaminated. The sys- 
tem is simple and easy to keep up; the equip- 
ment has a long, useful life. Select from a wide 
range of sizes up to 30,000,000 BTU. 


Write for Bulletin 120 to obtain 
a complete description. 


NIAGARA BLOWER COMPANY 


Dept. ME-3, 405 Lexington Ave., New York 17, N. Y. 
District Engineers in Principal Cities of United States and Canada 


| 


fine tracing cloths 


ued 


Imperial 


the world 
TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 


n true for dec 
remains the finest tracing cloth be- 
cause its makers have contin- 

to improve its 
quality and 
value. 


are judged. This has 
ades, and Imperial 


If your VACUUM or PRESSURE 


requirements are 
in this range... 


MODEL K. 3.6 <.f.m. “A hp. 
13" long —12” wide — 7” high 
MODEL K3. 7.2 <.f.m. hp. 
16” long wide—9” high 


AUTOMATIC WING ADJUSTER 
Patented Leiman feature adjusts 
automatically, pushes steel wings 
into contact with cylinder wall, 
assures constant seal, prevents 
wings from sticking or binding. 


Vacuums to 27° Hg. 
Pressures to 20 psig. 


3.6 to 7.2 c.f.m. 


... Save space — simplify 
mounting — eliminate troubles 
—improve operation 
with 


LEIMAN 


INTEGRAL ROTARY 
AIR PUMP and MOTOR 


FEATURES INCLUDE: Steel wings 
for long wear—automatic wing 
adjuster—ball bearings—auto- 
matic oiler—fan cooling— 
noiseless operation—automatic 
thermal overload protection for 
motor—inlet filter and outlet 
separator—oil-free air. Plus— 
famous Leiman dependability 
and lifetime performance. 


Write for 12-page catalog giving details 


LEIMAN BROS., Inc. 


118 Christie St., Newark 5, NW. J. 
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PACKAGED UNITS 
Up to SO Tons 
OPENS 
NEW MARKETS FOR 
PACKAGED 
AIR CONDITIONING 


No question about it. The new 50-ton Curtis packaged 
air conditioner will open a new sales front for you. 
Architects, engineers and owners prefer packaged units 


for important reasons: 


IMPROVED 
ACKAGED LIQuI 
CHILLER... 


® Big package units are line assembled— 
does away with expense of field labor. 
Assures a BALANCED SYSTEM. 


® Packaged units are easier to install— 


take up less space. 
® Cuts down installation problems and 
; With all controls in single panel box for easier access and 
we Cone greater protection! Four step capacity control—unloaded 
starting available. Particularly desirable where year ‘round 
conditioning of multiple individual rooms is required. 


REMEMBER, every Curtis unit is complete line of air conditioning 
COUN, backed by a solid 103 years of ex- equipment—nationally advertised to 
Da ©. perience and skill. Curtis offers a help you sell. 
REMEMBER... 
*0, MANUFACTURING COMPANY 
REFRIGERATION DIVISION 
1940 Kienlen Ave. St. Louis 20, Mo. 
OUR 103rd YEAR CM-16 


See these new Curtis unite at the inter- 


New Curtis Packaged, Air a? national Heating and Air Conditioning 
Cooled, Air Conditioning 


Exposition, Amphitheatre, Chicago, Feb- 
Units, 3 thru 7% tons. Resi- 


deatial and commercial Condensing Units up to 100 Air Handling Units, Cooling Towers and ruary 25 to March 1. Booth numbers 748, 
applications. tons. F-12 or F-22. Evaporative Condensers to match. 750, 849 and 851. 
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FINAL ASSEMBLY 


TESTING IN SCREEN ROOM 


COMMUNICATIONS 
at Ramo-Wooldridge 


Communications activities at The Ramo-Wooldridge 
Corporation include research, development, and 
manufacture of advanced types of radio communica- 
tion systems, ground-reference navigation systems, 
and electronic countermeasure systems. Major 
programs are in progress in each of these fields. 


New and unusual techniques have been employed to 
provide systems having a high order of security in the 
transmission of information, broad flexibility in 
combating unfavorable signal propagation conditions, 
and substantially greater information capacity 

per operating channel. 


Some of the techniques used have made possible an 
increased range for given levels of transmitter power 
and reliability of communications. Others have 
provided specific advantages in very long distance 
communications or in operational situations requiring 
unique signaling capabilities. Developments in 
navigation systems have resulted in new equipment 
that is suitable for the guidance of aircraft at long 
ranges from their bases. 


In the work currently under way, some systems are 
in the laboratory development stage, some in the 
flight test stage, some are in production. Several 
types of systems developed and manufactured by 
Ramo-Wooldridge are in extensive operational use. 


Openings exist | systems study and analysis 
for engineers | Airborne transmitters : 
and scientists Transistorized video and pulse circuitry ; 
in these fields of Airborne receivers ° 
communications | Reconnaisance systems 
activities: Digital communications systems 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 
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ens @ positions open «+ positions wanted + equipment, material, patents, books, 

instruments, etc. wanted and fer sale «© representatives ©¢ sales agencies «+ 

O un ~ Dusiness for sale partnership capital manufacturing facilities 
ANSWERS to box number advertisements should be addressed to given box 

number, care of ‘Mechanical Engineering,’’ 29 West 39th St., New York 18, N.Y 


RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $1.70 a line. $1.35 a tine to members of ASME. Seven words 
to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of muitiples 
of one inch at fiat rate of $28 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication. 


POSITIONS OPEN 


CHEMICAL & MECHANICAL ENGINEERS 


Mechanical Engineer 


To handle laboratory and technical service assign 
ments on facls and lubricants. Opportunity in Major 
Oil Company for man with 3 tw § years’ experience 
with engines. Metropolitan, New York 


Address CA-6099, “Mechanical Engineering 


An expanding midwest pharmaccutical 
company has opportunities available 
for mechanical engineers with creative 
ability and interest in design and in- 
stallation of pharmaccutical packaging 
equipment. Excellent working condi- 
tions include 40-hour week, complete 
insurance and retirement plans, and 
liberal vacation policy. Write, stating 
background and experience to 


The Upjohn Company 
Employment Office 
Kalamazoo, Michigan 


STRUCTURAL 
DESIGN ENGINEER 


Experience in design and stress-strain 
analysis for structural applications 
Work is in the reinforced plastics field 
applying this exciting new product to 
structural applications Man must 
have imagination and aptitude for 
creative thinking to develop new appli- 
cations utilizing reinforced plastics. 
Please write to 


Technical 


Minnesota 
it. Avenue 
he Paul 6, Minnesota 


SEE CHEMSTRAND’S AD ON 
PAGE 55 OF THIS MAGAZINE 


Positions available for 
ENGINEERS 


(Chemical, Mechanical, instrument, Tex- 
tile, Civil, and Industrial) and 


CHEMISTS 


(Organic, Physical, Analytical, Instru- 
mental and Wet Method, Textile 
Chemists.) 


Write to Technical Personnel Department 


THE 


CHEMSTRAND 
CORPORATION 
Decatur, Alabama 


LOW-TEMPERATURE PROCESSING 


MeEcHANICAL ENGINEERING 


are offered opportunity to advance 


| 


a professionally in diversified growth company 


AIR PRODUCTS 
10 YEAR GROWTH 


Air Products offers you the opportunity to advance professionally and 
financially in the fleld of low temperature processing. The company is 
the leader in the engineering, design, manufacture, and construction 
of oxygen plants and systems for the separation of gases such as 
Oxygen, Nitrogen, Carbon Monoxide, Hydrogen, and other low boiling 
building blocks of the chemical industry. We must expand the entire 
organization to meet the increasing demands of the steel, metallurgical 
and chemical industries. 


The following opportunities are available at Air Products: 

@ PROCESS DESIGN; To apply thermo-dyanmics, fluid flow, heat and 
mass transfer, distillation, absorption and adsorption to the commercial 
solution of complex gas separation problems. 

®@ ESTIMATING AND ECONOMIC EVALUATION: To study and 
evaluate the economics of proposed systems and to estimate the cost of 
complete plants. 

@ PROJECT ENGINEERING: To coordinate the engineering, design 
and construction of complete plants. 

® MECHANICAL ENGINEERING: To design turbines, pumps, engines 
and special machinery to operate at extremely low temperatures. To 
coordinate the manufacture, procurement, installation and operation of 
large compressors, drivers and other machinery for the processing of 
gases and liquids. 

@ DESIGN ENGINEERING: Process equipment, pressure vessels, pip- 
ing, structural, plant layout, electrical, instrumentation. 

© CONSTRUCTION ENGINEERS: Supervision, start up, and operation. 

@ RESEARCH AND DEVELOPMENT: To explore new horizons in proc- 
essing and equipment design. Analytical, experimental, design, pilot 
piants, 

@ SALES ENGINEERING: To negotiate the sale of complete low 
temperature systems for chemical, petroleum, metallurgical, industrial and 
government requirements. 


Openings exist for all levels of experience. Training and 
rotation are provided. High salaries are combined with a 
profit sharing and bonus program. Professional development 
is encouraged—growth is continually creating new managerial 
positions. 


This well diversified company offers an unusual challenge for 
engineers who seek a professional career in the atmosphere of 
a dynamic, growing company. 


Write in confidence to learn more about our Company. 
B. H. VanDyke, Air Products, Inc., P.O. Box 538, Allentown, Pa. 


Air Products 


INCORPORATED 


P.O. Box 538 Allentown, Penna., U.S.A. 


Answers to box number advertisements should be addressed to given box number, 
care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 
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WHY MORE THAN 500 ENGINEERS CALL IT 


Successful weapons and well-rounded engineers have a common denominator at 
Chance Vought. It’s Vought’s “project-group” system, a highly-effective brand of development 
teamwork that makes each engineer an inside man in the over-all development 


picture. On Vought’s record-breaking Crusader fighter, the system worked like this: 


In Vought's project-group system there's advance- write to: 

ment opportunity jor experienced project men, Mr. J. W. Larson 
technical specialists and junior engineers alike. Asst. Chief Encincer 
Arrange to visit Chance Vought for a firsthand — ME-2 a. 
investigation. Or, for a report on our openings, Dept. r 
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way, the Crusader 
became everyone's 
aircraft, and every- 
one learned. That's 
the value of the proj- 
ect-group system. 
Linking group with 


Engineers selected from their original groups for the 
Crusader project followed their assigned systems and 
sub-assemblies from preliminary design to flight test. 
Teamed with engineers from other groups, they lent 
mutual assistance, worked 
outside their own special- 
ties, and enlarged their 


view of the program. At project, it coordi- pe Se 
the same time, liaison was nates the state of the art with the practical problems ae 
maintained with the orig- of project work. Joining engineers of one specialty 

inal groups on methods, with those of another, it offers each a better com- 

research and policy. This promise and a wider view. 


Turn tax savings into family fun in Dallas | 


nor city and state income tax in 
Dallas. You can use these 
savings as Dallasites do —  S 
on outdoor fun for the 
family. Lakes, links and 
ranches are close at hand, 
and the Gulf’s within 
an easy half-day’s drive. 


You pay neither sales tax gt 


Support Equipment Engineer. 
For a wide range of development 
assignments including complete 
airborne photo systems and sub- 
marine handling equipment for 
guided missiles. Engineering 
degree and at least three years 
design experience. 


IMMEDIATE OPENINGS 
FOR ENGINEERS 


Structures Research Specialist. 
For research and development 
assignments on new missiles and 

fighter aircraft. Requires advanced 
degree in structural mechanics plus 
eight years experience in aircraft 

structural design and analysis. 


é 


Systems Engineer. For design 
and test of electro-hydraulic and 
hydro-mechanical servo control 

systems. Requires engineering de- 
gree, or equivalent, plus one to 
four years related experience. 


a Senior Structures Loads Engi- 


neer. To determine air and ground 

loads and airframe temperature 
distributions; analyze aircraft ship- 

board performance, and determine 

ee repeated loading criteria of air- 
craft components. Requires degree 


Senior Engineer for Dynamic 
Analysis. For flutter analysis on 
high-speed digital computers, flut- 

ter model testing in transonic tun- 


Lalisio in engineering, applied mathemat- nels and vibration testing of com- 
ics or physics and at least three pleted aircraft. Requires engineer- 
— years experience in loads, applied ing, mathematics or physics degree a 
mechanics or mathematics. and experience in dynamics. pom 


CHANCE 


OUGHT AIRCRAFT 


INCORPORATED 
Dallas, Texas 
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ADVISORY 
‘LEVEL 
POSITION 
FOR 


MECHANICAL 


The Missile and Ordnance Systems Department of 
General Electric, prime contractor for the ICBM and 
IRBM nose cones, now has an excellent position avail- 
able on its staff for a Mechanical Standards Engineer 
with proven analytical ability capable of working effec- 
tively with different individuals and groups. 


Position Responsibilities: Develop departmental me- 
chanical components standards; participate in company, 
industry, professional society, and government standards 
work. Advise all elements of the department regarding 
mechanical engineering standards. 


Position Requirements: At least five years’ experience 
in mechanical engineering standards at professional 
level, or at least eight years’ mechanical engineering 
design and manufacturing engineering experience, at 
least two years of which were concerned with machine 
parts and components rather than with systems and 
products, 


Salary and benefits are liberal, and the facilities and 
equipment are excellent. We hold prime contracts of a 
long-term nature with all of the armed services. Our 
Manager of Engineering Administration will review 


Los Angeles 5, California. Ask for Career File 255-3. 


HOW TO BE THE HAPPIEST CREATIVE 
ENGINEER IM CALIFORNIA 
Engineers (E.£., M.E., + Sales) can 
have the kinds of jobs that creative 
| men dream about. Top saiaries and 
benefits. 


tons in 
ton, Newport Beach, Richmond, or 
Palo Alto. 
Write Beckman instruments, inc., 2999 W. 6th Street 


RESEARCH ENGINEERS 


Challenging positions are available in 
research and development for men with 
B.S. to Ph.D. degrees in Physics or 
Mechanical Engineering and experience 
or interest in the fields of rocket propul- 
sion, ballistics, and ordnance. 


We offer you an opportunity to use your 
initiative and creative ability in an 
atmosphere conducive to accomplish- 
ment. These positions afford associ- 
ation with some of the leading engi- 


your resume and, if your qualifications are appropriate, 
invite you to visit our Philadelphia location at our ex- 
pense for a personal interview. If you prefer, you need 
not reveal your present employer. 


neers in this field. 


Excellent employee benefits including 
tuition free graduate study. Please 


ENGINEER 


STANDARDS 


send resume to 
Please send resume in confidence to: — 


Mr. John Watt, Technical Recruiting, Room 570-3 Mr. J. A. Metzger 


MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @® ELECTRIC Illinois Institute of Technology 


10 West 35th Street 
3198 Cuestnut Street, 4, Pa. 


Chicago, Illinois 


Creative Engineering 


to design the “Forward Look’ of tomorrow 


At Chrysler Corporation, we seek a certain kind of 
engineer: one who wants his assignments creative. 

That's because the famous “Forward Look” must 
go right on looking ahead. It’s not enough, for us, 
that today’s Chrysler Corporation cars are out in front 
in performance, value and beauty. We have to make 
sure we keep that position in the years to come. 

If you're a creative man who refuses to rest on his 
oars, maybe you can help us keep from resting on ours. 

At Chrysler, you'll find your assignments creative. 
You'll find flexibility and freedom. The chance to 
Fellow em- 


make your own decisions, Good pay. 
ployees and supervisors easy to work with. Very good 
advancement opportunities, including extra rewards 
for ambition and accomplishment. The chance to in- 
crease your knowledge at the famed Chrysler Institute 
of Engineering. And the opportunity to profit by 
working with people who are authorities in the field. 

The man to write is Mr. L. C. Bettega, Chrysler 
Corporation, Engineering Division, P.O. Box 1118, 
Detroit 31, Michigan. You'll get complete information 
from him, about your future working with our future. 


What will tomorrow's “Forward Look” be like? You may help to shape it. 
Join the engineering team whose imagination will do so much to make 
Chrysler Corporation cars and your opportunities even more outstanding. 


CHRYSLER Corporation 
ENGINEERING Division 


> P.O. BOX 1118, DETROIT 31, MICHIGAN 
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assignment: 


ENGINEERS...PHYSICISTS 


opportunities 


MOTOROLA 


YOUR CHOICE OF 3 LOCATIONS 


New Motorola research laboratories are expanding, cre- 
ating outstanding career advantages— your opportunity 
to get in on the ground floor of a swiftly expanding com- 
pany. You'll enjoy working in these modern laboratories 

. with liberal employee benefits, including an attrac- 
tive profit sharing plan. Salary levels are open and 
commensurate with ability. 


POSITIONS AVAILABLE IN: two-way communications « missile elec- 
tronics « radio & TV (color) « weapons systems «+ computer application 
& design « transistor research & production « microwave systems 
« servo-mechanisms « physical chemistry « metallurgical eng. « field 
eng. « electronic sales eng. « drafting, design, & layout « aerophysics 
« radar & military electronics 


PHOENIX, ARIZONA 


Outdoor, relaxed living the year- 
round, with:lots of room to grow 
(on the job and off) in this land 
of sunshine. 


RESEARCH LABORATORY 
write to: Mr. R. Coulter, Dept. £, 3102 .N. 56th St., Phoenix, Ariz. 


SEMI-CONDUCTOR LABORATORY 
write to: Mr. V. Sorenson, Dept. E, 
5005 E. McDowell Rd., Phoenix, Ariz. 


RIVERSIDE, CALIFORNIA 


Planned communities, modern 
shopping centers, advanced 
schools, fine buys in homes. 
There’s room to grow and more 
fun in Riverside. 


write to: Mr. C. Koziol, Dept. E, Box 2072, Riverside, Calif. 


CHICAGO, ILLINOIS 


Live a relaxed midwest life in one 
of the beautiful suburbs, yet have 
all the “big city” ad vantages— 
cultural, social, and educational. 


a 


~ 


write to: Mr. L. B. Wrenn, Dept. E, 
4501 Augusta Bivd., Chicago, Ill. 


OTOROLA 


MECHANICAL ENGINEERING 


ARE you. 
LOOKING FOR 


DIVERSITY? 
You can work in these fields 


find excellent positions epen for 


tronic, hydraulic and mechanical 


neers at all levels, At Bendix-Pacitic the 


diversity of work never traps you in the i 


monotony of a one-—product job. 


Write ws today or mail the handy 


W. C. Walker, En aoerens Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11604 Sherman Way, North Hollywood, Calif. 


1 am interested in this engineering field 

| am a graduate engineer with degree, 
| am not a graduate engineer but have 
years experience 


Name 


Address 


City 


Zone State 
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Miniature Electric Motors: 
Aircraft 
Here, in Southern Cal you will 
be d 


Compressor 
Design 
Engineer 


SALARY TO $12,000 


This major company needs an 
analytical engineer, with heavy experience 
in the aero-dynamics and mechanics 
of rotary compressor design, to aid 
further expansion in the lightweight gas 
turbine power plant field. 


This specialist will establish design 
criteria and procedures, conduct experi- 
mental and analytical studies and provide 
technical guidance. He will also 
recommendations to management in regard 
to facilities, budgets and programs, and, 
in general, extend compressor 
design practices. 

If you qualify, please send resume 


BOX CA-6113, 


CHALLENGING OPPORTUNITIES 
IN RESEARCH AND DEVELOPMENT 


for 

FLUID MECHANICS ENGINEERS 
Engineers of advanced standing will find challenging 
work at the Garfield Thomas Water Tunnel of the 
Ordnance Research Laboratory located at The Penn- 
sylvania State University. This laboratory is en- 
gaged in basic and applied research in the field of 
underwater propulsion and related subjects, includ- 
ing cavitation, hydroelasticity, and hydrodynamic 
control of submerged bodies. The existing openings 
offer opportunities for combining research and de- 
velopment work in these fields with various aca- 
demic activities. 

MECHANICAL ENGINEERS 
Mechanical engineers with research ability and ex- 
perience in missile development. 


University faculty appointments 
Opportunities for graduate study. 
Liberal vacation allowances. 
Security benefit programs. 


Send Resume to: 
ARNOLD ADDISON, Personnel Director 


THE PENNSYLVANIA STATE UNIVERSITY 
ORDNANCE RESEARCH LABORATORY 
University Park 


Engineers are needed to act as project engi- 
neers in a growing company in the field of 
process research. 


Work consists of translating process require- 
ments into completed operating pilot plants and 
includes mechanical design, proper applica- 
tion of equipment, instrumentation, cost estima- 
tion, scheduling, materials procurement, field 
supervision of construction, initial operating 
shake-down, and new equipment development. 


AN EXCELLENT OPPORTUNITY IN DESIGN, CONSTRUCTION AND LIAISON 


MECHANICAL OR CHEMICAL ENGINEERS 
FOR DESIGN ENGINEERING AND CONSTRUCTION OF 
PETROLEUM RESEARCH PILOT PLANTS 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Subsidiary—Standard Oil Company (New Jersey)) 


Esso Research Center 
Employee Relations—C 


Experience in any of the above fields is de- 
sired with the ability to direct the work of others 
and to deal with a professional research staff. 
Excellent opportunities for advancement. Sal- 
ary commensurate with training and ex- 
perience. 


Give full details of education, experience, de- 
sired salary, availability date and references. 
All inquiries will be considered promptly and 
held confidential. 


Linden, N. J. 
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P. 0. Box 51 


MecHANICAL ENGINEERING 


Flight Test Facility . . . Bedford, Mass. 


Missiles are TOPS and we’re TOPS in Missiles! 


Included among the most important efforts in this country’s plans for defense are 
the design and development of missiles. History making events, such as the first 
interception of an aircraft by a guided missile (Navy’s LARK) were made possible by 
Raytheon’s engineering staff. Raytheon is the only electronic company in the coun- 
try with TWO prime missile contracts (Navy and Army). The Missile Systems Di- 
vision is composed of a dynamic active organization of over 3400 employees including 
more than 500 engineers. Our contract commitments are increasing—we need 


additional engineers to grow with us. 


You start at an excellent rate of pay with periodic increases based on ability and 
performance. Raytheon pays the major cost of graduate study at Harvard, M.I.T., 
Boston University or Northeastern. Our staff attends meetings and seminars at 


Company expense. 


Raytheon’s tradition of achievements in the forefront of electronic research and 
development—the opportunity to advance rapidly as an individual—the combina- 
tion of exceptional living conditions (suburban or rural), proximity to Boston (cul- 
tural, educational, medical, recreation & research center)—a healthy and varied 
climate—engineer management—all these have attracted a growing number of able 


engineers to us. 


If you are interested in guided missile systems and have experience in 


these fields: 
Mechanical Design Heat Design 
Hydraulics Electro-mechanical packaging 
Aircraft Structures Infra-Red 
Come in, telephone or send,;brief resume to: 
G. P. O’NEIL 
MAIGGILE 
SYSTEMS 
QIVIGION 


BEDFORD, MASS. 
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Machanicl or Indus Mechanical Engineers 


IE. or ME with two to five years’ ware- s 
housing and internal material handling ex- 
perience in process industry. Applicant 


should exhibit creative abilities in the design 
and Croetegnent of new equipment and 


methods. ork involves surveying, ana 
lyzing and recommending improvements 
receiving, storage, in process handling and 


shipping activites. Recommend  eco- 
nomics of handling and storage space, in- 
creasing of capacity, reduction of inventory 
and handling hazards, improvement of 
working conditions as weil as expediting 
material control and delivery. 


ME with eight to ten years’ experience in 
application of engineering principles to spe 
cihe plant powet requirements. Require- “4 “4 
and operation of power, refrigeration, venti —_—_—— 
lating and air condition equipment and + 
application of power costs, recommending h l t Rt A d d 
replacement of equipment and selection of can é crea é s a vance 
new equipment, advise plants on operation a 
and maintenance of power equipment, and h t 
in developing design recommendation, aur orne weapons SYS ems 

The above positions are with a central 
engineering staff servicing a multi-plant 
operation, 

Vor further information, send resumé and 


Mechanical engineers are particularly essential in this field, for 


eatery Wiesary to: desired performance characteristics are running into barriers of 
os ee mechanical limitations. The men who can qualify will create the 
ATLAS POWDER COMPANY muscles and sinew that change electrical impulses into more 
Wilmington 99, Delaware powerful weapons forces...such as airborne fire control systems 


or airborne communications. It will take real engineering 
yr ingenuity to develop reliable mechanical equipment of the 
lightest weight to fit in the smallest space and function in 
extremes of environmental shock, vibration, cooling, humidity 


DESIGNERS and altitude. 


Today, RCA has openings of interest for mechanical engineers 


WHERE with experience in: 


Vibration and stress analysis 
do you Electronic thermal design 
start Precision mechanism design 
trainin g Electronic and hydraulic servo application 
Printed circuitry and transistor packaging 
for Electronic equipment packaging 


Aircraft installation and structures design 
Environmental testing 
from your Positions for both Junior and Senior Engineers... excellent 


first day opportunities for professional advancement . . . liberal benefits 
... Tuition Refund Plan for advanced education. 


promotion 


on the job? 


To arrange personal interview, send resume to: 


Mr. Robert A. Wallace 


For the answer, Engineering Personnel, Dept. 7-11C 
turn to page 163 Radio Corporation of America 
, Bidg. 10-1, Camden 2, N.J. 


World Leader in Electronics 
RADIO CORPORATION of AMERICA 


Defense Electronic Products 


MECHANICAL ENGINEERING 
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Electrons 
a to Work at RCA 


ELECTRO-MECHANICAL ENGINEERS are constantly faced 
with the problems of capturing information from the various 
input devices and converting this information into a usable form 
for subsequent use in data-handling equipment. 


MECHANICAL ENGINEERS are using their skills in the de- 
sign and development of new mechanisms required for business 
machines and for those mechanical products which are associ- 
ated with electronic data processing equipment. 


COMPUTER ENGINEERS backed by the company's computer 

research since 1938 are developing an economical, flexible digi- 
tal computer to meet the requirements of all record-keeping 
applications. 


ELECTRONIC ENGINEERS enjoy an unparalleled freedom 
in the development of new types of circuitry and components 
which are necessary to maintain leadership in the competitive 
field of record-keeping automation. 


ENGINEERING UNLIMITED 


AT ONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS 


If you are looking for a challenging opportunity with an established 
company which has tripled its sales in ten years—one that offers excellent 
starting salaries as well as permanent positions . . . 

Act at once! Send resumé of your education and experience to Employ- 
ment Department, Technical Procurement Sec. M, The National Cash 
Register Company, Dayton 9, Ohio. 


THE NATIONAL CASH REG/ISTER COMPANY 
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APPLIED RESEARCH LABORATORY 
of the 
UNITED STATES STEEL CORPORATION 
MONROEVILLE, PENNSYLVANIA 


has challenging career opportunities for 


MECHANICAL ENGINEERS 


Fields of activity include heat transfer, vibration, materials handling, 
process machinery, mechanisms and stress analysis. Work includes 
experimental and analytical studies, development of original designs, 
model building and testing, liaison with plant engineering, operating 
and maintenance groups and cooperative work with outside agencies 
and equipment manufacturers. Salary will be based upon education 
and experience, with opportunities for advancement in research 
specialization or technical administration. Ph.D., M.S., and B.S. 
levels are required, 


If this type of work appeals to you, think of these advantages: 


Modern laboratory facilities with a campus atmosphere 

Proximity to the city of Pittsburgh provides choice of urban or 
rural living 

The opportunity to obtain advanced degrees at one of Pittsburgh's 
leading universities 


The employment stability afforded by the world's largest steel 
producer 


Phone collect, wire, or write 
Mr. O. E. Romig, Assistant Director, 
Applied Research Laboratory, United States Stee! Corporation 
Monroeville, Pennsylvania 
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PRODUCT 
DESIGN 
ENGINEER, M.E. 


.. . able to tackle new 
assignments 


. ready for further 
advancement 


Communications equipment—ultra- 
small and lightweight receivers and 
transmitters for airborne, portable and 
field use——is being designed and devel- 
oped at Light Military Department. 


We are particularly interested in men 
with experience in the packaging of 
transistor circuits and electronic equip 
ment of subminiaturization. 


Our excellent facilities for environ- 
mental and vibration testing make 
this position very attractive. 


Send reply in confidence to: 


Mr. John Sternberg 
Dept. 1037 
Light Military Electronic 


Equipment Department 


GENERAL ELECTRIC 


French Road, Utica. N. Y. 


SYLVANIA’S 
Electronic Defense Laboratory 


(Located tn the San Francisco Bay Region) 


NEEDS 
mechanical 


engineers 


Preferably wtth expertence tn 
milttary and electronic equipment. 


Sylvania offers the finest facilities 
and equipment available. We also 
provide financial support for ad- 
vanced education, as well as a liberal 
insurance, pension and medical pro- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
gram. | 
| 
| 
| 
| 
| 
| 
| 
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Our laboratory is located five miles 
from Palo Alto in the San Francisco 
Bay area, close to excellent schools 
and universities, unexcelled living 
conditions, ideal climate and ample 
housing. 


RELOCATION EXPENSES PAID. 


Please send complete resume to 


John C. Richards 
Electronic Defense Laboratory 
Box 205, Mountain View, Calif. 


SYLVANIA 


SVL VANMIA ELECTRIC PROOUCTS 


MeEcHANICAL ENGINEERING 


| 
| 
| 
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ENGINEERS 


MISSILE GUIDANCE 
~JET ENGINE FUEL CONTROLS — COMPUTERS 
— COMMUNICATION EQUIPMENT — CIVIL DEFENSE 


AC'S new, modern 225,000 AVIATION — AUTOMOTIVE ELECTRONIC PRODUCTS 


square feet, glass-masonry, alu- all offer you personally, opportunities that demand 


minum plant (being built in sub- ¥ tideti T | fid ial 

investigation. lo arrange personal, contidentia 

in GM's Electronics Division’s interview in your territory, write today to 
Mr. Cecil E. Sundeen, 


Supervisor of Technical Employment. 


Permanent, Progressive Program. 


For a confidential opinion as to how YOU 
can fit BEST in our "Challenging Program 
write to us today. 


AC THE ELECTRONICS DIVISION 
General Motors Corporation 


Milwaukee 2, Wisconsin Flint 2, Michigan 
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TEST EQUIPMENT 


The Test Equipment ineer is engaged 
primarily in the design of specialized missile 
check-out equipment. As missiles push the 
tote of the art, test equipment must exceed 
the missiles in precision and reliability. Avto- 
matic programing, go-no-go evaluation, and 
ovtomatic data processing add up to avto- 
mation in missile testing 

This engineer is evaluating his design of 
@ precision power supply —one of the build- 
ing blocks thet will be system engineered 
into a family of versatile matched missile 
and wh-system test equipment. Engineers 
work as individuals. 


HYDRAULIC DESIGN 


Excellent opportunities are available for the 
engineer to observe the performance of his 
design. Here, under the watchful eyes of its 
designer, a hydraulic power unit is under- 
going adjustment and setting prior to severe 
festing at simulated high altitude conditions. 

Many components, which a few month 
ago seemed almost imposible to design, 
are now being tested under the severe con- 
ditions required to qualify them for flight 
operation—and passing with fying colors. 


STEERING INTELLIGENCE 


Two Steering Intelligence Engineers discuss 
spoce allotment in a new guidance com- 
ponent. This close jation of engi 
with the “flying” equipment is typical the 
Steering Intelligence Section. Engineers in 
this section are primarily and directly con- 
cerned with refining the guidance equipment 
to steer the missile with greater accuracy, 
at greater ranges and with simpler and more 
reliable electronic equipment and, con- 
sistently, with minimizing the cost. Work is 
actively in progress in every principal fleld 
from microwave @ to inertial end 
instruments. 


Bendix Products Division— Missiles 

409L, Bendix Drive, South Bend, indiana 

Gentlemen: | would like more information concerning opportunities in guided 
missiles, Please send me the booklet “Your Future In Guided Missiles”. 


NAME 
ADORESS 


city 
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PRIME CONTRACTOR 
FOR TALOS MISSILE 


Offers more interesting 
and challenging 
job opportunities! 


If you are interested in guided missiles, you 
will be especially interested in Bendix. As 
prime contractor for the important and 
successful Talos Missile, the job opportunities 
here cover the widest possible scope, and the 
opportunities for advancement are practically 
unlimited. 


Here is a compact, hard-hitting organization 
backed by all the resources of the nation-wide 
Bendix Aviation Corporation—an organiza- 
tion dedicated to the design and production 
of the finest in guided missiles. 


If you can accept a challenge, want an oppor- 
tunity to grow with a leader in its field, and 
can accept the responsibility that goes with 
opportunity, send for the thirty-six-page book 
“Your Future in Guided Missiles”. It gives 
the complete, detailed story of the function of 
the various engineering groups and the many 
job opportunities available for you. 


Just fill out the coupon. It may help you plan 
a successful future in the guided missile field. 


STATE____ 


| 
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PLANT ENGINEER 


Excellent opportunity for mechanical, 
electrical, or civi! engineer with ap- 
proximately ten years’ construction, 
maintenance and design experience 
preferred. Plan and supervise projects 
at Midwestern plant of major non- 
ferrous metal smelting company. 
Write promptly giving all details in- 
cluding experience, salary 


expected 


P. ©. Box 1106, Church Street Station, 
New York 8, New York 


CAN YOU THINK CREATIVELY? 


Would you like to be a free-lance inventor 
with a regular salary? 
Dream your own dreams of invention, 
then develop and perfect them with the 
assistance 120-men Engineering Divi- 
sion and a staff of Patent Attorneys. 
No time card, no written reports, just the 
responsibility of creating and developing 
ideas. All this plus extra bonuses for 
patents, patent applications and promis- 
ing ideas 
A leading electrical appliance manufac- 
turer located in the middle west needs 
new ideas and is willing to provide just 
such a setting for a young engineer with 
creative ability. 
The man being sought preferably is under 
40 and has several patents or patent ap- 
plications to his credit. If you can 
qualify for such a position and are inter- 
ested, please submit a bricf resume 
Address CA-6125, % ‘Mechanical Engineering.” 


Small Company 


BIG OPPORTUNITY 


We are looking for two ex- 
ceptional, qualified ENGI- 
NEERS to fill important ad- 
ministrative engineering posi- 
tions. 

Qualifications must include a 
B.S. in Engineering and proven 
ability in the supervision of 
engineering personnel. Ability 
to coordinate work efforts with 
the efforts of other groups, de- 
partments, companies, and gov- 
ernment agencies is essential. 


Experience in  electro-me- 
chanical, office equipment or 
photographic fields would be 

Imagination and inventive- 
ness is required, plus the capac- 
ity for personal growth in a 
pioneering organization located 


in upper New York State. 
Please’ submit resume and 
salary requirements to: 


Box 6131, 
care of “Mechanical Engineering.” 


ENGINEERING 


| 
| | 
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Mechanical Engineers 


You Ought to Know 
This Important Fact: 


Your Engineering Skill 
can be used now on 


IMPORTANT PROJECTS 
IN 
AIRCRAFT NUCLEAR 
| PROPULSION 


It's true you can join this rap- 
idly expanding organization without 
nuclear experience. What's more, the 
skill and training you now have can 
be used immediately and will be the 
foundation for a new, exceptionally 
rewarding career because . . here 
you'll receive the nucleonics training 


you need 


How? through a full-tuition refund 
plan for university courses leading to 
an M.S. in nuclear engineering, or any 
other graduate degree, through in- 
plant training coursee that give you 
the most thorough grounding in air- 
eraft nuclear propulsion available 
today. On the job, you'll apply your 
skills to nuclear power systems under 
the guidance of top men in the field 


If you have sound engineering training 
and from one to five years’ experience, 
you may qualify for assignments that 
make full use of your talents, like these; 


Thermodynamics, stress and weight 
analysis, shield design, remote 
handling, heat transfer, cycle 
analysis, turbo-jet applicetions, 
power plant components, reactor 
design and structure, airframe and 
structures, fluid heat-flow transfer. 


© Comprehensive employee benefit 
program 


High starting salary 
Relocation expenses paid 


© Periodic merit reviews 


Advances are fast being made into the 
product stage You owe it to your- 
self to find out how your ability can 
be used in a field that will shape the 


future of aviation. 


Openings 
in the West and Mid-West 


Send replies in confidence, stating 
salary requirements to 


BOX CA-6104, CARE OF 
“MECHANICAL ENGINEERING.” 


MECHANICAL ENGINEERING 


DESIGNERS 


...if YOU 
are interested 


in MORE than 


“just a job” 


DU PONT 


is interested 
in YOU! 


Please send complete 
resume, including 
details of education 

and experience, to 

Mr. T. J. Donovan 
Engineering Department 


5 wat orf 


Better Things for Better Living 
through Chemistry 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 


To a designer who 
seriously wants to grow 
in his field, 

Du Pont Offers Real 
Opportunity. 


Work on interesting, 
challenging, professional 
assignments. Du Pont's 
vast research program 
assures diversification. 
Your assignments will 
include work in synthetic 
fibres, heavy chemicals, 
pigments, finishes, 
plastics, photo products, 
electrochemicals and 
many other fields. 


Progress and promotion 
are commensurate with 
ability and performance. 


Comprehensive and varied 
training programs to 

develop both technical and re 


Promotion-from-within. 
This, plus continuous 
Company growth, assures 
both excellent advancement 
opportunities and stability. 


Progressive benefit 
programs provide 
immediate and long-term 
security — majority 
company paid. 


APPLY NOW to fill one 
of these immediate 
openings for: 


PROCESS DESIGNERS 


PROCESS 
EQUIPMENT DESIGNERS 


MECHANICAL DESIGNERS 
INSTRUMENT DESIGNERS 
POWER DESIGNERS 
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World's largest semiconductor single crystals* 


ENGINEERS / PHYSICISTS 


You are invited to join one of these expanding 
programs at Texas Instruments — where recogni- 
tion of individual achievement has contributed 
to its fifteenfold growth in the last ten years. 
Advanced personnel policies include company- 
sponsored educational assistance, profit sharing, 
insurance and pension plans. 


*k Produced in connection with the many investigations 

into solid state physics and electrical phenomena 
being carried on by Texas Instruments Incorporated . . . lead- 
ing manufacturer of semiconductor products . . . 26-year-old 
pioneer and leading supplier of geophysical exploration serv- 
ices... currently engaged in design, development, and man- 
ufacture of electronic components, instruments, optics, and 
military apparatus — at a $44 million volume. — 
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The TI plant is within Dallas, yet away from 
downtown traffic... within 5 minutes of fine 
residential areas, churches, and public and pri- 
vate schools. Your home will be within 15 min- 
utes of year-around recreational, amusement, and 


cultural facilities. 


SEMICONDUCTOR DEVICES ELECTRONIC AND ELECTRO- 
AND OTHER COMPONENTS MECHANICAL APPARATUS 
transistors @ transistor circuits 
diodes @ rectifiers 
transformers @ resistors 


rodar @ sonar @ infrared 
navigation @ magnetics 


met telemetering 
computers 
j Address Add 
SEMICONDUCTOR-COMPONENTS 
replies to: APPARATUS replies to: 
Mr. William C. Spaller Mr. Robert E. Houston 


TEXAS INSTRUMENTS 
INCORPORATED 


MEcHANICAL ENGINEERING 


1 Gage 5 6 7 8 g 0 

® 6000 LEMMON AVENUE DALLAS 9. TEXAS 


L. A. Riedinger (center) Design Specialist, J. E. Jean (left) Stress Group Engineer, 
and J. A. Johnson, head of the Structures Engineering Department, 
discuss structural effects of high thermal gradients in thin wa!l pressure vessels. 


The ever increasing performance requirements of guided missiles 
are paralleled by structures problems that grow constantly in complexity. 


ry’ ~ Of these, transient thermal stress is one of the most urgent 
I RAN Ss I EK NT in light of projected new developments. 


Several approaches offer solutions to this problem. Both new 
design concepts and advanced methods of analysis, utilizing the most 


TH E R M A L modern computers, present favorable avenucs of solving structures 


problems such as transient thermal stress. 
Other areas of interest include : 


STR E Ss Ss I N ® Thermal buckling and stress investigation. 


® Structural optimization in time-temperature environment, 
® Structural dynamics including acoustic vibration, flutter, 


4 vibration isolation and dynamics of elastic bodies. 
M I Ss Ss I L KE ® Evaluation of materials for high temperature strength and 
short time creep properties. 
“ ~ Positions are open at Lockheed’s Sunnyvale, California Engineering 
SYSTE MI s Center. Those possessing a high order of ability and interest 


- in these fields are invited to’write. 


missive SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 
SUNNYVALE ° PALO ALTO + VAN NUYS ¢ CALIFORNIA 
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WHICH THESE 
CAN YOU FILL? 


COMPUTER MISSILE GUIDANCE be 
AND CONTROL ENGINEERING es 
ENGINEERING 
e Gyro Development e Gyro Development 3 
and e Servo-mechanisms and 
eedback Systems Feedback Systems 
ELECTRICAL Analog Computers Analog Computers 
AND Military e Military Specifications 
Electronic Circuitry 
ELECTRONIC @ Magnetic and Transistor e Electronic Circuitry 
ENGINEERS Amplifiers — @ Magnetic and Transistor 
with 2 or ° eet ot Design Amplifiers 
more years @ inverters H 
e AC and DC Servo Motors 
ins Electronic Research 
e Fire Control Systems e AC and DC Servo Motors 
e Microwaves and Radar e Electronic Research 
e Missile Control Systems 


« Receivers 

« Transmitters 

+ Pulse Circuits 
e Digital Computers and 
Data Processing 


MECHANICAL e Inertial Guidance Systems e Inertial Guidance Systems 
ENGINEERS e Gyro Development | + Gyro Development 

with 2 or e@ Military Specifications e Military Specifications 

more years e Servo-mechanisms e Servo-mechanisms 

experience e Product Design and Packaging e Product Design and Packaging 


of Electro-Mechanical Devices 


in: of Electro-Mechanical Devices 
Fire Control Systems 


NUCLEAR NUCLEAR REACTORS 
e Control 
e Metallurgy 
experience e Instrumentation i 


Do you dare tackle tough problems? At Ford standards of our present engineering staff. Our 


Instrument Co., finding the answer to problems 
is the engineer's prime responsibility. As a 
result, the engineer who meets this challenge 
receives the professional and financial rewards 
his work merits. Our qualifications are high, and 
we want to be sure you can match the high 


projects are too important and too complicated 
to trust to most engineers. What will you do at 
FICo? That depends on your specific abilities 
and experience. For details about the challenge, ie 
environment, and opportunity at FICo, write ie 
Philip F. McCaffrey at below address. | 


FORD INSTRUMENT CO. 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Avenue 
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Marquardt offers Engineers an opportunity 


November, 1944. 


to grow with the company! 


Engineers looking for a company to grow with, should 
look to Marquardt Aircraft Co. Here is why! 

Under the guidance and leadership of Roy Mar- 
quardt, an engineer-president, Marquardt has become 
the undisputed leader in the field of ramjet engines — 
“the powerplant of the future”. 

In just twelve short years, the company has grown 
from one man’s idea to an engineering and production 
facility employing more than 2,500 people. 

But most important, Marquardt engineers have 
grown in skill, scope and professional ability along with 
the company’s many exciting and rewarding projects. 

Within the next two years, Marquardt will more than 
double its manpower. Even with this new increase in 
personnel, engineers joining Marquardt now will have 
this same opportunity to grow with the company. 


For engineers in almost every specialty —from 
production engineering and qualification testing 
to advanced research in hypersonic propulsion — 
Marquardt means opportunity. 


Today is the day to write that letter to: Jim Dale, Professional Personnel 
16550 Saticoy Street + Van Nuys, California 


marquar FT CO. 


VAN NUYS, CALIFORNIA OGDEN, UTAH 


FIRST IN RAMJETS 


ROY MARQUARDT, at 39 is the young 
est chief executive officer in the aircraft 
engine business. A graduate of the Cali 
fornia Institute of Technology, he was 
Director of Aeronautical Research at the 
University of Southern California prior 
to founding Marquardt Aircraft Co. in 


i 
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engineers 
and 
physicists 


who want 


to 
row 


Farnsworth is for you. 


Continued expansion into new 
and professionally challenging 
fields of activity calls for the 
addition of men who have a 
significant capacity for growth. 


As a smaller operating company 
within the framework of its giant 
IT&T parent, Farnsworth is in a 
unique position to offer its per- 
sonnel the rewards of individual 
recognition, professional develop- 
ment and growth. 


Your resume will receive 
prompt, confidential attention. 


FARNSWORTH 
ELECTRONICS 
COMPANY 


FORT WAYNE, INDIANA 


A DIVISION 

OF INTERNATIONAL 
TELEPHONE AND TELEGRAPH 
CORPORATION 


SALES ENGINEERS 
Recent Engineering graduates, preferably M.E., for ap- 
proximately one year inside sales training prior to 
assignment to « territory. Send complete resume to 
Personne! Department 
EDWARD VALVES, INC. 
Subsidiary of Rockwell Manufacturing Company 
1200 West 145th Street 
East Chicago, Indiena 


RESEARCH ENGINEERS 


The Armour Research Foundation has a 
limited number of top level research 
my for individuals possessing a 
igh degree of ingenuity and imagina- 

tion. ese positions provide excellent 
advancement opportunities into man- 
agement or senior research positions, of 
equivalent rank, in the following 
general fields: 

Aerophysics 

Combustion 

Heat Transier 


Thermodyanamics 
Compressible and incompressible Flow 
Weapons Systems Analysis 


Only individuals > of applying 
their proven research abilities within 
the Fin fields will be considered. 
Excellent educational and other em- 
ployee benefits. Salary open. Please 
send resume to: 


Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 
of 
Institute of Technology 


10 West 35th Street 
Chicago, Illinois 


ESIGNERS 
os 


Assignments in our Piping 
Engineering Department for 
designers with three or more 
years experience range from 
integrated refineries and chem- 
ical plants through all types 
of individual process units 
Assignments include arrange- 
ment of plant equipment and 
facilities, layout of process and 
utilities piping. Send a sum- 
mary of your experience and 
interests to F B Stratford, Head 
of Personnel, C F BRAUN & 
CO, Alhambra, California. 


MecranicaL ENGINEERING 
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The man of science speaks a language of his own 
...a specialized language. He is a special kind of 
person and needs a special kind of atmosphere in 
order to do his best work. The working conditions, 
facilities, incentives, satisfactions to be found at 
Univac create this kind of atmosphere. Univac is 
an organization founded by engineers, built by 
engineers, with a staff that is predominantly pro- 
fessional, with a program specifically designed to 
meet your special needs...to help you achieve 
your full stature, professionally and financially. 
Univac talks your language. Talk to Univac about 
your future soon. 


@Registered in U.S. Patent Office 


IMMEDIATE OPENINGS FOR: 


ELECTRONIC CIRCUIT DESIGNERS — To utilize 
such new circuit elements as transistors and 
magnetic amplifiers in high speed digital 
computing circuits. E.E. degree or equiva- 
lent experience required. Pulse circuit tech- 
niques, particularly such as are acquired in 
radar, telemetering, guided missiles or TV 
will satisfy many of our requirements. 
MAGNETIC CORE MEMORY — For memory 
core and general magnetic testing projects. 
Degree in E.E. or equivalent plus circuitry 
experience. To be responsible for program. 
LOGICAL DESIGNERS — Experience in logical 
design of digital computers. 


Send Complete Resume to 


1900 W. Allegheny Avenue ¢ 


MECHANICAL ENGINEERS (ELECTRO) — Devel- 
opment of computer input-output devices and 
servo-mechanisms. Research and develop- 
ment work in the field of small, high speed, 
electrically-actuated mechanisms where ultra 
reliability is a must. 

PHYSICISTS — For research and development 
of new circuits. 

CHEMISTS — Inorganic or physical. Minimum 
of 5 years’ experience. 

TECHNICAL PUBLICATION ENGINEERS — Engi- 
neers with background in circuitry mathe- 
matics or symbolic logic with writing expe- 
rience. 


Memington Hand Univac. 


DIVISION OF SPERRY RAND CORPORATION 
D. A. BOWDOIN 


Dept. PM-4 
Philadelphia, Pennsylvania 


alks your language 
4 
7 
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MECHANICAL ENGINEERS 
(Ages 25-35) 


Desired for career opportunities with major integrated oil company operating in South 
Position vacancies exist for graduate mechanical engineers at levels requiring 


America 
Activities include complete design with 


three to seven years’ experience in refinery design 
preparation of invitations to-bid, contracts, payment cstimatcs and contract imstructions 
for outside contractors, final acceptance inspection, and preparation of operating and 
maintenance guides on new equipment. Also vacancies in planning and design of me- 
chanical engineering phases of cargo handling and warchouse facilities, time and manning 


VALVE AND NUCLEAR ENGINEERS 
me & leader im the steel be 


We have expanded our Research lacitos to maint 


his position. 

Opetings are fo E are for Engineers (mechanical, stress, flow 
metallurgists) interested in design and 

development of valves for high pressure, high tempera- 

arec 

EDWARD VALVES, Inc. 

Subsidiary of the Rock well Company 

1200 West 145th Street, East Chicago, Indiana 

Mr. E. A. Loeser, Engineering 


ONE ASSOCIATE PROFESSOR AND 


studies for crafts, and refinery maintenance and materials studies 
bonus, $13,300-$16,900, depending on qualifications and experience 
benefits and home vacations with travel expenses 
ence and personal data 
replies confidential 
Box 480. Dept. T-13 
New York 19, N. Y. 


Salary, including 
Liberal employee 
Send complete resume of work experi- 
Interviews will be arranged for qualified candidates 


ONE ASSISTANT PROFESSOR IN 
INDUSTRIAL ENGINEERING 


Ph.D. or M.S. in Engineering and suitable academic or 
industrial experience in Mathematical Statistics, Qual- 
ity Control, Manufacturing Engineering, or Engineering 
Economy. Accredited college, University System, 
Rocky Mountain State, in midst of vacation land 
Full time or half time openings. Latter ideal for a 
retired but active engineer with independent income 

Duties commence July 1 or Sept. 15 


All 


Address CA-6120, % “Mechanical Engineering.”’ 


CHEMICAL 


or MECHANICAL 
ENGINEER, jr. 


For plant engineering dept. of our 
Newark, N. J. chemical plant. 


MECHANICAL 
ENGINEER 


Large engineering and construction firm 
located in New York has staff position 
open for a Mech 1E with ex- 
perience in steam electric station opera- 
tion to engage in plant betterment work 


of p 


Assist in design and int 


and other plant facilities. 


equipment, piping, prime movers, power plant 


which involves assistance in starting 
new units, testing, advising and consult- 


essential. Some industrial 
able but not essential. 


Newark plant 


Newark, N.J. position will be interviewed at our 


Initiative & ambition ing in ct to ti bl pn 
desir- proving steam plant efficiencies, advis- 
Applicants for the ing in pect to p d and main- 


tenance practices, and related problems. 
Reasonable knowledge of water treat- 
ment problems, practices etc. desirable. 


—- Substantial travel involved. Salary com- 


The above p t iti 


Send Resume to: 
Mr, W. F. Saalbach 


PITT-CONSO 


program. Unusually fringe benefits, 
health , reti ity prog 


LIBRARY, PENNA. 


to become associated with a leader i in the coal chemical goscessiag 
industry and to participate in our multi-million dollar growth 


and stock purchase 


L CHEMICAL COMPANY 


mensurate with experience. Attractive 
company benefits. Give full particulars, 
age, education, experience in detail, and 
salary expected. 


including life & 


Send complete resume to Dept. B 


Box CA-6121, care of 
“Mechanical Enginecring.’’ 


MEMO TO MANUFACTURERS 


Established manufacturers representative firm with experi- 
enced engineering personnel calling on contracting and con- 
sulting engineers, Petroleum industries, power plants, gas 
transmission and distribution companies, chemical plants 
and major industrial plants, in Kansas and western Missouri 
area, desires connection with one more principal Complete 
information about your products sent to P.O. Box $930, 
Kansas City 11, Missouri, will receive careful consideration 


Our Principals have been 
notified of this ad. 


MECHANICAL ENGINEERING 
CARD INDEX 


February, 1957 Vol. 79, No. 


Eddystone Plant Employs Supercritical-Pressure Cycle Safety 
Standards 

Safety Standards, Cyril Ainsworth 

Progress in Railway Mechanical Engineering 

Human Factors in Engineering Management, 

Fabrication of Vulcanized Fiber, J. Macadam... 

Graduate Study in Mechanical Engineering, J. H. Potter 

Developments in Plastics Engineering 10955-1956, 
Maxwell 

Are Engineers Underpaid?, J. A. McCormack, D.C. Neithercut, 
and R. Witherow 

Editorial 

Briefing the Record 

European Survey 

ASME Technical Digest 

Comments on Papers 

Books Received in Library 

ASME Boiler and Pressure Vessel Code 

Roundup 

ASME News 


1955-1956 
H. M. Miller, Jr 


Bryce 


Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 
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PRODUCT DEVELOPMENT ENGINEER: Before his recent promotion, 
this man was a member of a small engineering “team” (two 
M.E.’s, an E.E. and a model maker) in IBM’s Poughkeepsie 
plant. His specific project entailed the creation of the “ultimate 
package in printed circuitry.” His group “brainstormed” the 
project in continual sessions, putting the results in model form. 
Then the group would try to “tear the idea to shreds” in order 


to create something even better. 


GROWTH 


promoted these men 


— 
PRODUCT CONTROL ENGINEER: Promoted recently, this man form- 
erly worked at IBM’s Poughkeepsie manufacturing facilities. 
His job was to design information systems to insure a smooth 
flow of work through the plant. “It takes creative engineering 
ability to design these systems,” he'll tell you, “and administra- 
tive ability to ‘sell’ a system to higher management and make 
it stick. If you possess this rare combination of abilities, this is 


the job for youl” 


Could you handle their responsibilities? 


Jobs like these continually open up at IBM—due to 
rapid expansion. If you are an engineer or scientist — 
or have equivalent experience — you may be qualified 
for such a position. Innumerable opportunities exist in: 
© Photo and magnetic device 


memory 
@ Semi-conductor research, devel- 


@ Computer systems planning 
@ Numerical analysis and 


programming 
@ Electronic circuit design and opment, and manufacturing 
packaging @ Manufacturing process control 


© Electrostatic phenomena © Computer systems testing 
© Real time systems engineering © Test equipment design 


Economic experts rank the electronic computer with 
automation and nucleonics in growth potential. More 
than 10,000 electronic computers will be in operation 
by 1966. IBM sales have doubled, on the average, 
every five years since 1930. IBM engineering labora- 
tory personnel quintupled in the past five years. IBM 
spent $19,000,000 on research and new product 
development in 1956. Salaries are excellent; company- 
paid benefits set standards for industry today. Person- 
nel turnover at IBM is less than one-sixth the national 


average. 


DATA PROCESSING . 


MECHANICAL ENGINEERING 


ELECTRIC TYPEWRITERS 


FOR THE FACTS about an engineering career with IBM, 
just write, outlining background and interests, to: 


R. A. Whitehorne 

Mgr. of Engineering Recruitment, Dept. 503 
International Business Machines Corporation 
590 Madison Avenue, New York 22, N. Y. 


Where would you like to work for IBM? 


IBM plants and laboratories 
are located in: 

Endicott, Kingston, New York 
City, Owego, Poughkeepsie, 
N. Y.; San Jose, Calif.; Wash- 
ington, D. C.; Greencastle, ind.; 
Lexington, Ky.; Rochester, 
Minn.; Sherman, Texas. Branch 
offices in 189 cities through- 
out the U.S.A. 


Be sure to visit the 
INTERNATIONAL 
BUSINESS MACHINES IBM booth at the 
CORPORATION 1. R. E. Show, 

March 18 through 21. 


TIME EQUIPMENT . MILITARY PRODUCTS 
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OPPORTUNITIES FOR 


Metaliurgists, Ceramic Engineers 
Welding Engineers 
Materials Test Engineers 


An example of Marquardt’s progress and challenge is this new test 
inatrument —designed and built by Marquardt Aircraft Co. engineers. 
The only one in existence, it was created to provide information on 
short time elevated temperature properties of materials utilized in 
supersonic missiles and powerplants. 


Engineers are needed to conduct development programs 
aimed at establishing design and manufacturing criteria 
for the application of metals to ramjet engines. These pro- 
grams cover a wide variety of structural materials and 
many different manufacturing processes. 


Included are such diversified programs as: 


The evaluation of new alloys from aluminum to 
molybdenum. 


2 The development and evaluation of new manufacturing 
techniques from welding and forming to the application 
of ceramic coatings and high temperature brazing. 

83 Investigations of the physical and mechanical properties 
of materials at temperatures from —350°F to +3000°F 
for service lives ranging from seconds to hours. 

4 Support of the design and fabrication of experimental 
ramjet engines. 

Requirements exist for personnel at all levels of training 

and experience. Bachelors —or advanced degrees in engi- 
neering are required. 
Now is the time to write that letter, or call 
John Murray, Professional Personnel 
16555 Saticoy + Van Nuys, Calif. « STate 5-8361 


FIRST IN RAMJETS 
Van Nuys, California - Ogden, Utah ' 
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ENGINEER 


Compressors-Blowers 


Good opportunity in adminis- 
trative sales work for graduate 
engineer experienced in the 
compressor - blower industry. 
Large company, headquarters 
in Chicago. 


Address CA-6135, %, “Mechanica! Engineering.’ 


MECHANICAL ENGINEER 


Graduate mechanical engineer in 
power plant design work. Experience 
not required. Excellent opportunity 
with consulting engineering firm in the 
Middle West. Liberal benefit plans 
and good working conditions. 


Send resume of education and experi- 
ence with statement of salary require- 
ments. 


Address CA-5905, % “Mechanical Engineering.” 


Mechanical 


Engineers 
and 


Designeers 


Otters you immediate long range engineering 
opportunity in 


Los Angeles 
New York 


San Francisco 


Eng and desig with Steam Electric 
Generating Station, gg or Process Plant 
experience will alify. echanical engi- 
neers with rela\ experience will be given 
Instrument 
Application Engineers 


Mechanical engineers with instrument ap- 
plication experience on Steam Electric Gener- 
ating Stations, Refinery, or , Process Plants. 


Related experi accept 
Liberal relocati Lb for you and 
your family. 


Send resume to 
xr of Em ment & Placement 
ndustria) Relations Division 


BECHTEL 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 
For an immediate personal interview you may phone 
Paul Keating, Murray Hill 7-7100, New York City 
Joe Braddick, Fairiax 3-2401, Houston, Tex. 


Bill Milligan, Tucker 1549, Los Angeles, Calif. 
Don Palmer, Douglas 2-4032, San Francisco, Calif. 


See advertisements on preceding pages 
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ENGINEERS 


Check This List of Professional Skills 


Aerodynamics Fluid Dynamics 
Thermn@dynamics Heat Transfer 
Fluid Mechanics Experimental Analysis 


Experience in one or more of these fields may 
be your passport to 


An Unusual Job 


The positions we are talking about involve complex 
theoretical and analytical work. Specific assignments 
involve developing components for new small turbo- 
shaft, turboprop and turbojet power plants for heli 
copters, convertiplanes, and other small aircraft 
These components include 


compressors ducting turbines 
nozzles © combustion systems 
diffusers 


These opportunities for advanced work can lead to 
positions on either the specialist or management side 
of engineering. The benefits are extensive, and the 
location—in the New England area —rates high in cul- 
ture, education and recreation 


“Mechanical Engineering” 


Writ let 
BOX CA-6115, care of © 


GAS TURBINE DESIGN ENGINEER AND 
EXPERIMENTAL TEST ENGINEER 


To join new group developing Turbochargers, 
Turbo Machinery, and Blowers. 


Previous experience on above or design and 
testing of internal combustion engines de- 
sirable. 


Midwestern small city location convenient to 
larger cities and to excellent recreational 
facilities. 


Attractive salary and generous benefits. 


Send resume of education and experience 
to: 


MIEHLE-DEXTER SUPERCHARGER DIVISION 
of the Christensen Machine Company 
100 FOURTH STREET, RACINE, WISCONSIN 
Subsidiary of 


Miehle, Goss, Dexter, Inc. 
Chicago, U. S. A. 


ENGINEERS 


WORK 


At Electric Boat an engineer does the work for which he was 
professionally trained. 


He might be working on intricate packaging problems in sub- 
marine design, or on radiation shielding in nuclear propulsion — 
but whatever he works on, he does engineering work. 


For at Electric Boat the engineer finds himself backed up by a 
staff of specialists and technicians — designers and draftsmen and 
metalsmiths, mathematicians and computer specialists, literature 
searchers and librarians — each as skilled in his particular field 
as the engineer is in his owa. 


This is one reason why engineers come to Electric Boat — to do 
engineering work on varied, non-routine problems. And engineers 
with BS, MS and PhD degrees, and with 0-10 years’ experience, 
will find that they can take professional pride working in: 


FLUID FLOW ¢« HEAT TRANSFER & THERMODYNAMICS «¢ 
ELECTROMECHANICAL, -HYDRAULIC, -PNEUMATIC SYSTEMS « 
SERVO ANALYSIS « MECHANICAL DESIGN & FABRICATION 
« SUBMARINE DESIGN ¢« NOISE, SHOCK & VIBRATION « STRESS 
ANALYSIS METALLURGY MATHEMATICAL ANALYSIS & 
APPLIED STATISTICS « COMPUTER PROGRAMMING & APPLICA- 
TIONS « NUCLEAR ENGINEERING ¢ ELECTRO-CHEMISTRY, 
CHEMICAL ANALYSIS & PROCESS DESIGN « HUMAN FACTORS 
IN SUBMARINE DESIGN « MARINE ENGINEERING 


There are other reasons why engineers enjoy working at Electric 
Boat, of course. Salaries are highly competitive; insurance, hospi- 
talization, and retirement plans are among the best in the industry. 


And the location on the Connecticut shore provides a relaxed 
way of life, with hunting, fishing, sailing, skiing — all manner of 
recreational activities for the entire family. 


But come and see it with your own eyes. For an interview send a 
resume in full confidence to Mr. James P. O'Brien, Technical 
Employment Supervisor. 


GENERAL DYNAMICS CORPORATION 


ectrreyr 
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ENGINEERS & SCIENTISTS 


SYMBOL OF ADVANCED 


THEORY AND RESEARCH IN 
THE GUIDED MISSILE FIELD 


This General Electric department is prime contractor for “Inter- 
continental Ballistic Missile” and “Intermediate Range Ballistic 
Missile” nose cone development. Increasing emphasis on this and 
other guided missile programs continues to create openings on 
our professional staff for graduate engineers and scientists with 
experience in the following or related fields: 


MATERIALS & PROCESSES * AERODYNAMICS * AEROPHYSICS * THERMO- 
DYNAMICS © ELECTRICAL DESIGN © STRUCTURAL DESICN ¢ STRESS 
ANALYSIS * DATA PROCESSING * SYSTEMS © SYSTEMS TEST * FIELD 
TEST * VIBRATION * INSTRUMENTATION * CONTROLS * ARMING AND 
FUZING * INERTIAL CUIDANCE © GROUND SUPPORT EQUIPMENT DESICN 


We would be pleased to receive a resume of your education and 
experience in order to arrange a personal interview with the 
manager of the appropriate technical area, Please address all 
correspondence to: 


Ma. Joun Watt Room 540-7 


MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL ELECTRIC 


$198 Cuestnut Street, 4, Pa. 
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MECHANICAL 
ENGINEERS 


Pioneer for Growth... 


A challenging future with a 
small growth company is 
offered the engineer who is in- 
terested in a career opportu- 
nity utilizing his training and 
technical know-how. 


_Responsible engineering posi- 
tions exist in the machine 


design and development of 


xerographic equipment. Xero- 
graphy, a process for forming 
ee using electrostatic images, 
is widely used in the copying 
and duplicating fields. It is 
being developed for fascinating 
applications in automatic data 
processing, photography, office 
equipment, engineering draw- 
ing systems and interesting 
military applications. 


Opportunities are available 
at all levels. There are open- 
ings also in product improve- 
ment and engineering stand- 
ards work. Assignments are 
largely of the electro-mechan- 
ical type with a variety of 
optical, lighting, and electro- 
static problems. 

Previous experience in the 
design of office equipment or 
photographic equipment (mili- 
tary or commercial) would be 
helpful. 


* Comprehensive Employee 
Benefit Program 


Exceptional Tuition 
Refund Program 


* Ideal living and 
recreational area 


Kindly send resume and salary 
requirements lo: 


David S. Raub 


Industrial Relations 
Division 


The Haloid Company 
Rochester 3, New York 


MEcHANICAL ENGINEERING 
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in ingineering 
the best Opportunities 
are in Aviation. 


in Aviation 
the best Opportunities 
are at l'emco. 


DESIGN ENGINEERS SENIOR ENGINEER 
Design experience desired in all phases of airframe, Analog Computers 
equipment, systems and support equipment design. 
Interest and desire to enter design field is of greater Must be thoroughly fomilior with letest eneleg — 
need than amount of experience. Senior positions are ment ond methods. Should be capable of planning 
evellebie. programs involving electronics analog methods and 
equipment. 
SENIOR ENGINEER ENGINEERING JET TEST PILOTS 
Dynamics — Flutter Analysis Minimum requirements; 1500 hours total pilot time; 500 
3-5 years general flutter analysis experience, including hours total jet pilot time; test flying experience. Desired 
subsonic compressible and supersonic air forces for both qualifications: engineering education; test pilot school 
straight and swept wing vehicles. Advanced education graduate; less than 34 yeors of age. Please include de- 
desired in mathematics, physics, applied mechanics, tails of engineering, testing and flying history with 
aeronautical or mechanical engineering. photograph. 
‘ 
Our expanding weapon systems reliability program offers ma. BUSSELL, Enginsoriag Porsenna! 
unusual opportunities. Reliability experience in such ‘ Dept. 170-C, Room 2, Temco Aircraft Corp. ' 
areas as: theory, design techniques, components, sys- . Box 6191, Dallas, Texas ' 
tems analysis, test, fabrication techniques, and controls 
is urgently needed. Please send me complete detoils of the Temco story of ; 
> unusual opportunities for creative engineers. | am especially ; 
+ interested in 
Nome. 
Address 
' 
AIRCRAFT CORPORATION * DALLAS 
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NOT ONE 
OF RMI'S 
8-MAN 
PANEL 
STARTED 
HIS 
CAREER 
IN 
ROCKETRY! 


Panel members 
include men 
with degrees in: 


MECHANICAL 
ENGINEERING 


ELECT 
ENGINEERING 
CHEMICAL 
ENGINEERING 
civil. 
ENGINEERING 
AERONAUTICAL 
ENGINEERING 


INDUSTRIAL 
ENGINEERING 


PHYSICS 
AND CHEMISTRY 


Let 8 engineers who switched to Reaction Motors 
help you score your success potential in rocketry 


RMI TASK FORCE HAS PREPARED A TECHNICAL TEST 


Many engineers and scientists today 
are turning interested eyes toward the 
expanding field of rocketry, aware 
that this young giant among American 
industries offers unsurpassed oppor- 
tunities for the future. 


.. maturally they are wondering 
whether their background fits them 
for this demanding field. 


Now Reaction Motors—in cooperation 
with professional men who have made 
the transition from other fields suc- 
cessfully — has devised a way for you 
to determine in advance your likeli- 
hood for success in rocketry. They 
have prepared a purely technical test 


YOU CAN TAKE AT HOME 


which you can not only take at home, 
but evaluate for yourself, A sealed en- 
velope containing the correct answers 
comes with the Question Sheets. 


Reaction Motors has TWO reasons 
Jor offering you this unusual 
service: 
1 we need more highly skilled, very 
creative professional men with 
varied experience to meet the current 
great expansion in rocket development 
projects here. 


we want to reduce to the absolute 
minimum the possibility of your 
making the wrong career decision. We 


believe that every man who enters a 
field should have reasonable assurance 
of achieving outstanding success and 
staying with the field. 


HERE IS YOUR OPPORTUNITY to discover 
—quickly and easily — whether 
rocketry is for you, with its literally 
unlimited objectives in the conquest 
of outer space. 


note: There is one Question Sheet for 
Mechanical Engineers, another for 
Aerodynamicists, a third for Chem- 
ical Engineers, etc. So please check 
your field on the list provided in the 
coupon below, to insure receiving the 
test that applies most directly to you, 


FILL OUT AND MAIL THIS COUPON FOR RMI'S SELF-EVALUATING 
TECHNICAL TEST OF ROCKET ENGINEERING POTENTIAL 


REACTION MOTORS, INC. : 


70 FORD DENVILLE, N. J. 


ATT: 8 Man Task Force 
Please check your field. 


C) Mechanical Engineering 
©) Elect. Engineering 

Chemical Engineering 

C) Civil Engineering 

() Aeronautical Engineering 
() Industrial Engineering 
Physics 

Chemistry 


Please send me your Sel/-Evaluating TECHNICAL 
TEST for Success Potential in Rocketry 


My Name_____ 
My Address 


REACTION MOTORS, INC. 


“W here today's pioneers cross tomorrow’ frontiers” 


Take this test yourself 
in the privacy of your home, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


176 - Marcu, 1957 MECHANICAL ENGINEERING 


| 
a | 
| 
| 


preparation for a stimulating carcer. 


group. 


Caterpillar Tractor Co. has openings for Mechanical and other 
engineers to fill responsible Sales Promotion and Dealer contact 
positions in both the United States and foreign countrics 
Advancement and security are certain for 

Salaries and other benefits are well above the in 
Accepted men are given thorough and diversified training in 


Applicants should be willing to travel. 
or considerable practical experience is required. 
under preferred, but positions are not restricted to this age 
Engineers interested in challenging careers should send 
full particulars of experience and education to Mr. R. R. Haar- 
low, Professional Employment Co-ordinator. 
will be treated on a confidential basis 


EMPLOYMENT DIVISION 
CATERPILLAR TRACTOR CO. 
PEORIA, ILLINOIS 


— men 
ustry average. 


An engineering degree 
Men 35 or 


All inquiries 


ASSISTANT OR ASSOCIATE PROFESSOR of Mechanical Engi- 
oeering with teaching competence in at least two of the fields 
heat cransfer, fluid mechanics, machine design, thermodynamics 
M.S. required, doctorate desirable. Opportunities for research 
and consulting work. Apply ME. Dept., Drexel Inscieute of 
Technology, Phila. 4, Pa 


Biological Warfare Laboratories has several vacancies for 
MECHANICAL ENGINEERS. Salary range from $4480 to $7570 
per anoum. Applicants should forward either a resume or Federal 
application form to the Civilian Personne! Division, Fort Detrick, 
Frederick, Maryland 

DRAFTING AND MACHINE DESIGN INSTRUCTOR-—To 
tcach mechanical drafting, tool design, machine design and mathe- 
matics. Induserial experience required. Degree preferred. Full 
or part ime work available, day or evening. Liberal pay accord 
ing to qualification. Positions are located in Akron and Canton 
Addiess: Akron Technical Institute, 428 Market Sereet, North 
Canton, Ohio 

ASSISTANT and ASSOCIATE PROFESSOR of Engineering--Able 
young Ph.D.'s interested in teaching and research in equal amount 
Well equipped and active professorial staff in chermodynamics and 
fluid mechanics is expanding to size comparable with internation- 
ally knowa group io mechanics of solids. Excellent opportunity 
for development and advancement. Write to Prof Kestin, 
P. F. Maeder, or R. F. Probstein, or to D. C. Drucker, Chairman of 
Division of Engineering, Brown University, Providence 12, R 
TEACHING POSITIONS-—One for mechanical engineer with 
interest in materials aod mechanics or machine design; one for 
electrical engineer, Assistant professor rank. M.S. degree pre- 
ferred. Apply Administrative Dean, Fresno State College, Fresno, 
California 

One of the larger California junior 
engineering, Master Science 


TEACHING PERSONNEL 
colleges lower division courses in 
degree preferred. Teaching experience 
salary approximately $5500 dependent upon qualifications Ad 
dress CA-6129, care of “Mechanical Engineering 


required. Nine months 


TEACHING OPPORTUNITY—Mechanical Engineer, (age 
40) with Master's or Doctor's degree and preferably some indus 
trial experience to organize and head Mechanical Engineering 
Department at The University of Tulsa beginning September , 1957 
Salary commensurate with qualifications id resume of educa 
tion and experience to Dean R. L. Langenheim, College of Petro- 
leum Sciences and Engineering, The University of Tulsa, Tulsa, 
Oklahoma 


MECHANICAL & INDUSTRIAL ENGINEERS—Career oppor 
tunities with progressive company. Desirable plant location 
offering good schools, housing, shopping and recreational facili 
tics. Immediate openings in Methods, Production and Industrial 
Engineering. Salary commensurate with contributior Pro- 
gressive employee benefits. Write R.G. Commo, Industrial Rela 
tions Manager, Giddings & Lewis Machine Too! Company, Fond 
du Lac, Wisconsin 


SERVICES AVAILABLE 


RESUMES 
SCIENTIFIC ENGINEERING TECH 
NICAL RESUMES OUR SPECIALITY 
Expertly typed, carefully proof-read, attrac- 
tive layout Reproduced by multilith on 
quality bond papers. $4.00 for 50 copies of 
one page: $5.00 for 100 copies. Postpaid 
At your request, additional copies will be re 
produced and distributed to major firms (ex 
cluding your present employer) at no cost 
to you 
Send for ‘How to Write Your Resume” in 
cluding sample guide—$1.50 postpaid 

ORVILLE E. ARMSTRONG & CO. 
55 W. 42nd St., Dept. ME, New York 36, N.Y. 


MISCELLANEOUS | 


FILTER PATENT—Patent on a disposable depth-type, channel! 
proof, fileer cartridge available to manufacturer with suitabi 
sales outlet. Potential possibilities as automotive oil or fuel 
fileer as well as industrial filter. J. W. Pogwel!l, 4934 View Drive 


San Antonio 1, Texas 


It will pay you to watch the 
announcements these 
pages for an opportunity 
that you may be looking 
for or one that may be of 


interest to you. 


POSITIONS WANTED 


EXECUTIVE-INSTRUMENTATION ENGINEER, ME, PE 

family. 8 years’ development, application, sales and super: 
visory .-~ also service and startup work on process 
plants amber of articles on process control published. Seeks 
organize or head instrument department (or fil i or process 
engineering post my frm. i.c. Chemical, Plastics, Phar 
maceutical, Foods, Paper, etc., within 80 mile radius NYC 
$12,000/yr. Address CA-6087, care of ‘Mechanical Engineering.” 


Age S.M.E M.E Registered Professional Engineer, 
languages, 11 years’ design, supervision and field experience in 
rocess piping and facilities. Seeks foreign position in Europe, 
Middle America. Address CA-6118, care of 
cal Engineering 


ENGINEERING SCIENTIST, Ph.D., age 35. 4 years’ teaching, 
4 years industrial research and consultation on advanced problems 
in mechanics, elasticity, hydrodynamics, etc. Desires position as 
consultant co analytical problems in industry or teaching with 
combined research. Address CA-6119, care of ‘Mechanical Engi 
neering 


PRODUCT DEVELOPMENT ASME, 
Registered Ohio, age 32, 7 years’ experience in product design, § 
yeurs’ head of department: hydro-mechanical components, special 
machinery. Proven creative ability; languages. Desires execu 
tive or advisory position with a growing company in the Bast 
Address CA-6122, care of ‘Mechanical Engineering.’ 


ENGINEERING 20 years’ varied experience in manufacturing, 
research, development, testing, government regulation, teac hing, 
secks position in industry or government, California location 
Address CA-6134, care of “Mechanical Engineering 

NUCLEAR ENGINEER—7'/¢ years’ experience and supervisory 
pontoons 10 research and development of aircraft gas curbines and 
nuclear reactors. Experience includes engine testing, laborator 

research, analytical design, project engineering, consulting, af 

managing people, Professional engineer, Ohio, BS.M.E.; M.S 
Aero E.; Oak Ridge School Reactor Technology, will graduate 
Harvard Business School, M.B.A. June 1957. Seck challenging 
opportunity which combines technical background in ouclear 
engineering with business considerations such as marketing. Age 
29, dependents, available 1 July 1997. Address CA-6117, care of 
"Mechanical Engineering 


EMPLOYMENT AGENCIES 


AND SERVICE BUREAUS 


We offer the orig- 
Proce- 


SALARIED POSITIONS-—-$6,000 to $35,000 
inal personal employment service (established 46 years 
ff high standards individualized to your personal require: 

Identity covered. Particulars. W. Biaby, Inc., $62 
Buffalo 3, N.Y 


dure 
ments 
Brisbane Bidg., 


EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS, 66 
associate ofhces—principal cities. Our staff-technical graduates 

no fee until placed--Bradley Placement Service, $55 Leader 
Building--Cleveland 14, Ohio 


SALARIED PERSONNEL $5,000 to $30,000 
This nation-wide service, established 1927, is geared to 
the needs of high _ men who seek « change of con- 
nection under conditions, assuring if employed full pro- 
tection to present position Send name and address only 
for details Personal consultation invited 


JIRA THAYER JENNINGS 
Dept. J, P. O. Box 674, Manchester, Vermont 


CHIEF ENGINEER 


You will direct the development group for old line 
manufacturer process machinery Starting salary 
$15,000 plus liberal bonus. Company pays agency fee 
and relocation expense 


28 E. Jackson Chicago 4, Iilinols 
MONARCH PERSONNEL 


MECHANICAL ENGINEER 
$12,000 per year 
One of our better clients seeking the services of a young 
graduate Mechanical Engineer with experience in steam 
generators and heat transfer equipment. Ouestanding op- 
portunity muluple plant manufacturing company. All 
expenses of relocation, agency fee, et , assumed by Company 


Contact i onhdence 
28 East Jackson Chicago 4, Ill, 
MONARCH PERSONNEL 


READ THE CLASSIFIED ADVERTISEMENTS 


appearing in this section each month. 
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Consulting Service 


Manufacturers of equipment not included 


RATES: One-inch card announcements inserted at rate 
of $20 each issue, $15 per issue on yearly contract 


BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity Water Sewage Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


1500 Meaedow Leke Parkway, Kansas City 14, Mo. 


GEORGE H. KENDALL 
Consulting Mechanical Engineer 


Methods Studies’ Process of Product 

Redesign Existing Produces for Greater Profit 
Trouble Shooting Production, Design Cost Problems, 
Specialise Automatic Machinery Processes, Controls, 
New Developments, Patent Seudics, Investigations, 

New Products & Process Engineering Studies 
PO. Bos} Ew 1923 Tel. Darren $-1904 
Noroton Heighes Offices Darien, Connecticut 


WALLACE CLARK & CO., 


Management Consultants 
Engineering, Production, Mainte 
nance 

CONTROLS Production, Costs, Inventories 

ORGANIZATION -Planning, Evaluation, Com 

pensation, Executive Development 


521 Filth Avenue New York 17,N. Y¥ 


PLANNING 


Electrical Testing Laboratories, Inc. 


Electrical, mechanical, photometric, radio- 
metric and chemical laboratories, rendering 
testing, research and associated services, in- 
cluding certification, inspections at factories 

and fleld investigations. 


2 East End Avenue at 79th St., New York 21 


Nuljian 


ENGINEERS CONSTRUCTORS CONSULTANTS 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
UTILITY INDUSTRIAL CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA 


PETER F. LOFTUS CORPORATION 
Design and Consulting Engineers 
Electrical © Mechanical 
. Structural * Civil 
“a Thermodynamic Architectural 


FIRST NATIONAL BANK BUILDING 
Pittsburgh 22, Pennsylvenia 


PROPANE GAS PLANTS 


and 


Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Wertfield, N.J. Westfield 2-6258 


Consult Z, H. POLACHEK 
REG. PATENT ATTORNEY 


1234 Broedway 
(at 31St.) New York 1,.N. Y. 
Phone LO-5.3088 


SANDERSON & PORTER 
DESIGN 
CONSTRUCTION 


NEW YORK NEW YORK 


(oa) GILBERT ASSOCIATES, INC. 


Engineers and Cansultants 


(Desian and Supervision of Construction 
Mechanical @ Electrical @ Structural 
Sanitary @ Chemical Laboratory 
Business and Economic Research 


New York READING, PA. 


Washington 


THE LUMMUS COMPANY 


ENGINEERS AND CONSTRUCTORS 
395 Madison Avenue, New York, N. Y. 


Chicago---Houston---London---Paris 
The Hague---Montreal.--Caracas---Bombay 


Power Plants, Structures 
Transmission Systems 


Design, Supervision Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, Ill, 


HARZA ENGINEERING COMPANY 


CONSULTING ENGINEERS 
E. Montiord Fucik Calvin V. Davis 
Richard D. Harsa 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control Irrigation 
River Basin Development 


400 West Medison Street Chicago 6 


research and development 
product engineering and styling 
special production machines 
model building 


DEVELOPMENT CO. inc 
2212 2th St OAVENPORT (OWA 


J. E. SIRRINE COMPANY 


Engineers 
Design and Supervision of Steam and 
Hydro-Electric 


‘ower Plants. Industrial 
Plant, Mechanical and 
Operating Surveys, Ap- 
praisals ¢ Plans « Reports 


Greenville, South Carolina 


JACKSON & MORELAND, INC. 


Engineers and Consultants 
Design and Supervision of Construction 
Reports Examinations Appraisals 


Machine Design Technical Publications 
BOSTON NEW YORK 


WELD TESTING 


Qualification of Operators Supervision 
Inspection Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Leboratory, Pittsburgh, Pa. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 
Muscatine, la. Chicago 4, Ill. 


M. W. KELLOGG 


Piping System Flexibility Analyses 
Unique model tester as well as modern or 
computer faeciiiiies available for low coat 
curate Mexibility analyses of the mont complex 
piping systems 


The M. W. Kellogg Company 
711 Third Avenue, New York 17, N.Y 


PANELLIT SERVICE CORP. 


Instrumentation Systems 
ENGINFERS & CONSTRUCTORS 


7401 N. HAMLIN AVE. SKOKIE, ILL 
TEL: ORCHARD 5.2500 


Los Angeles, Calii @ Wilmington, Delaware 
Toronto, Canada 


SVERDRUP & PARCEL, INC. 


Engineers Architects 
Design ¢ Construction Supervision 
Steam and Hydroelectric Power Plants 
Power Systems ¢ Industrial Plants 
Studies Reports 


San Francisco ST. LOUIS Washington 


The above consultants are available 


to work out solutions 


| to your engineering and management problems. 
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‘NEW EXPANSION JOINT DESIGN. 


Up to 50% Less Weight. 
Longer Cyclic Life 


from the world’ most 
experienced manufacturer 


Better 


‘Intensive research program pays off 
in revolutionary design of Badger 
S-R Expansion Joints 


BADGER S-R Packless Corrugated Expansion 

Joints — an entirely new design — are now 
ready for your most exacting power, heating, indus- 
trial and process piping applications. 

Two significant features of Badger S-R Joints are 
1.) Curvilinear Corrugations, which result in natural 
“all-curve” flexing and more equal distribution of 
movement among the corrugations; 2.) tubular Re- 
inforcing Rings, which work with the new corruga- 
tions to produce greater effective flexing height and 
“all-curve” flexing even under higher pressures and 
temperatures. 

And there are other important features, too... . 
size for size, Badger S-R Joints weigh up to 50% 
less than conventional types . . . new ring design 
reduces joint diameter . . . a complete line of acces- 
sories — including covers and liners — are available 
. .. Standard models in stainless, monel and inconel, 
special types in any workable alloy. 


Write for illustrated brochure today! 


BADGER MANUFACTURING COMPANY 


© 1957 


Series 50 corrugation cross-section 


Series 150 corrugation and 
ring cross-section 


New corrugation and ring designs produce 
better equalization, ‘all-curve"” flexing. 


The radically different Curvi- 
linear Corrugations used in 
Badger Series 50 S-R Expansion 
Joints were developed by the 
Badger Research Department. 
When under operating pressure 
(white line in cross-section 
above), the new design produces 
more uniform movement per cor- 
rugation and natural ‘‘all-curve” 
flexing. These features result in 
lower stresses and therefore in- 
creased life. 


Series 150 S-R Joints also fea 
ture Curvilinear Corrugations 
and, because they are used at 
higher pressures, have tubular 
Reinforcing Rings. These new 
rings make metal-to-metal con- 
tact only in the ‘valley’ of each 
corrugation yet allow natural 
“all-curve” flexing (white line). 
The tubular shape of the rings 


‘also permits greater effective 


flexing height and therefore con- 
tributes to longer joint life. 


BADGER 


SERVICE RATED 


EXPANSION JOINTS 


© 230 Bent St., Cambridge 41, Mass. « 60 East 42nd Street, N. ¥., N.Y. 
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Cran Corp Provides More 
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Bell Tele phone Laboratories 
*Bin-Dieator Co Spring Loaded 
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Bridgeport Thermostat Div. 
Robertshaw Fulton Controls Co. 
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Burgess-Manning Co 


Cannon Electric Co. 
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Heavy Duty 


Denison Engineering Co. 
*Detroit Stoker Co 

Donley Products 

Drop Forging Association 
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Spring Loaded 
Edward Valves (Inc 
Sub. Rockwell Mfg. Co, 
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Used in a large crawler-type tractor, this Double-Plate 

ROCKFORD Morlife CLUTCH (Utilizing two MORLIFE™ 

plates—equipped with button type facings) provides 

Hankison Cory. | 100% more torque capacity than previous clutches of 
| 


General Radio Co 
Goshen Rubber Co 
*Goulds Pumps (Inc.) 


*Iilinots Gear & Machine Co. same diameter. 
International Exposition Co. 


Irving Subway Grating Co 


Jeffrey Mig. Co _ 400% more service life and 50%, more heat resistance 
Kettogs, M. W., Co | are other features of this Heavy-Duty ROCKFORD 


Koppe 


Dept. Morlife CLUTCH. 


*Ladish Co 
Lake Ghore (Ine), A brake plate is mounted on the heavy-duty, ball 
Letax Publishers . 

(oveloy Flexible Coupling bearing type release sleeve. 
ubriplate Div | 
eee If you have a heavy-duty vehicle in the planning stage, 


it will pay you to learn about these and other advan- 


| 
Marsh Instrument Co 
Mi. James P. Marsh Corp } 
Michigan Tool Co 
Machines Div 


Miller Valve Mtg. Co tages of this new clutch—before you design the drive 
New Hampshire Ball Bearing (Ine 


Nordberg Mfg. Co 


indicate advantages of using this ROCKFORD CLUTCH. 
For information write Department D — or 


Nat 1B oO . 
National supply urner Co | line. A design study of your present drive lines might 
Ohio Co, | 
*Otlgear Co 
*Pennsyivania Pump & Compressor Co 
Pittsburgh Piping & Equipment Co 
*Porter, K. Co 
W-S Fittings Div 
Precision Rubber Producta Corp | 


SEND FOR THIS HANDY BULLETIN 


Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes RRR 
capacity tables, dimensions and complete as 
specifications. 


Racine Hydraulics & Machinery (Inc.) 
Ray bestos-Manhattan (Inc) 
Manhattan Rubber Div 
*Republic Flow Meters Co 
Snap-Tite (Ine.) | 
Spraying Systems Co 
Stewart-Warner Corp 
Alemite Div 
Synchro-Start Products (Inc 


*Taylor Instrument Cos | ROCKFORD Clutch Division BORG-WARNER 


Tube Turns 
1307 Eighteenth Ave., Rockford, U.S.A, 
United States Fipe & Foundry Co Export Sales Borg-Warner international — 36 80. Wabash, Chicago 3, 111. 
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your 
mind? 


If it has to do with ballistic 
missiles, you know you're an ME 
who's both wanted and needed. 
But the big question: Where will 
you be happiest? We're convinced 
the answer is Firestone, where 
ideas are king, and where 

a creative climate encourages 
idea development. 


At Firestone, men with leadership 
on their minds have pioneered in 
research, development and 
manufacture for 57 years. Currently, 
they’re carrying forward the vital 
“Corporal” program for the Army. 
Perhaps more exciting, our 

facilities in both Los Angeles and 
Monterey are blazing new trails 
toward history-making goals. 


Right now, we need more ME’s with 
minds headed in these directions: 


Structures Airframe 
Dynamics 

Stress Analysis 

Materials & Process 
Hydraulics 

Propulsion System Design 

A man at Firestone has a mind 


to discuss a happy future for you. 
Write him for a meeting of the minds. 


Fi restone 


GUIDED MISSILE DIVISION 


RESEARCH *® DEVELOPMENT* MANUFACTURE 


ae nd your Future at Fire stone 0? Los Ange les ° Monte rey 


WRITE: SCIENTIFIC STAFF DIRECTOR. LOS ANGELES 54, CALIF 
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Today, maintenance often costs more than the equipment itself! 


You Cant the Best 


What’s happened to maintenance costs? 
That’s a question you hear time and again 
in management-maintenance meetings these 
days. Costs are up sky-high and labor rates 
are still rising. The minute you touch a 
wrench to a valve, its cost can more than 
double! You can’t do anything about the 
labor costs, but you can cut maintenance 
expense to rock-bottom by installing the one 
bronze globe valve that’s handwheel-and- 
bonnet above all others . . . the LQ600, by 
Lunkenheimer. Thousands of these valves 
have served without maintenance for five 


LUNKENHEI MER 


MECHANICAL ENGINEERING 


years and more many on the toughest 
throttling services industry can offer. The 
secret? Exclusive Brinalloy* seats and discs 

harder than 500 Brinell Stainless! Insist 
on LQ600 Valves to help solve your number- 
one problem... sky-high maintenance ex- 
pense. The Lunkenheimer Co., Box 360, 
Cincinnati 14, Ohio. 


The cost of a LUNKENHEIMER VALVE 
Gets smaller...and smaller... and smatter... 
with each passing year of dependable service 


* Patented alloy -17.M, Reg. 
197.16 
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THE ARTER GRINDING MACHINE CO. mounts 
the spindles of its new surface grinder on 
four “00” Timken bearings to achieve and 


maintain maximum accuracy. 


New precision grinder costs less to make, gives 
smoother spindle operation with TIMKEN’ bearings 


O get the smooth spindle opera- 

tion required for the extreme pre- 
cision of their new surface grinder, 
The Arter Grinding Machine Com- 
pany mounted the work spindle and 
the wheel spindle on four “00” 
Timken® tapered roller bearings .The 
extremely low run-out tolerances of 
Timken"00" bearings— 75 millionths 
of an inch—make possible the closest 
machining tolerances ever achieved. 
And by using two Timken precision 
bearings on the spindle, Arter got 
greater Capacity in less space—cut 
manufacturing costs sy over earlier 
spindles used. 

Timken “00” precision bearings 
not only deliver highest precision, 
but like all Timken bearings, they 
take both radial and thrust loads in 
any combination. And full line con- 
tact between Timken bearing rollers 


and races gives them extra load-car- 
rying capacity. Shafts are held rigid 
— accuracy is maintained — gear life 
increased. Timken bearings run 
smoothly because they practically 
eliminate friction. They’re de- 
signed by geometric law to have true 
rolling motion and precision manu- 
factured to live up to their design. 
Normally last the life of a machine 
they're in. 

The Timken Company developed 
“00” bearings to meet the demands of 
today’s new precision machine tools. 
To produce these bearings, the Timken 
Company perfected measuring devices 
of unprecedented precision and de- 
veloped new manufacturing tech- 
niques. The 00” bearing hasachieved 
twice the precision of any previous 
Timken bearing. 

W hatever machines you buy or build 


make sure your bearings are the best. 
Look for the trade-mark “Timken” 
on every bearing and be sure of maxi- 
mum life,dependability,and minimum 
maintenance. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


This symbol on a product means 
hs bearings are the best, 


TI M KE N TAPERED ROLLER BEARINGS ROLL THE LOAD 


TRAOE-MARK REG. U.S. PAT. OFF. 
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